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PREFACE

Construbtion, operating, and maintenance costs for comparable earth
sheltered and conventional housing were compiled and then used to per-
form a life cycle cost analysis (LCCA). The life cycle costs were used
to predict the length of time required for earth sheltered housing to
pay back its usual higher initial investment. The payback period was
also compared to the average home tenure to f£ind if an earth shelter
would pay off for the average homeowner. From the LCCA the cost factors
having the most substantial impact on the break-even period were identi-
fied and ranked.

Earth sheltered homes were found to have a favorable payback period
under most circumstances. The earth shelters were found to not have the
substantially higher first costs that other studies indicate. The often
praised possible insurance reduction for earth shelters was found to be
nearly non-existent. It also was found to be a very minor cost factor
in determining the break-even period of an earth shelter. Relations of
typical costs required for an earth shelter to be comparable to a con-
ventional home were outlined.
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CHAPTER I

INTRODUCTION

Brief History of Energy Awareness

The dependency on fossil fuel by present-day society began around
the turn of this century. Industry was rapidly expanding, the new auto-
mobile was quickly gaining popularity, and new uses for electricity were
being developed. Fossil fuels were easily obtained and the reserves
seemed almost infinite. Prior to the World War I era, people began de-
veloping an endless array of energy consuming lifestyle improvements.

The American society of the post World War II period was rapidly
growing and becoming more affluent. Building mechanical systems capable
of providing comfort in any ambient conditions were having a great im-
pact on the architecture of this period. Buildings were designed with
little or no concern for energy consumption. A mechanical system could
usually be found that would provide comfort.

Residential structures reflected the carefree energy attitudes of
the early twentieth century. Many homes were built without insulation,
and homes that did have insulation usually did not have much. Very lit-
tle effort was spent in making homes air tight. In the sun belt, reduc-
ing solar gain in the summer was mostly neglected; instead, larger air
conditioning systems were utilized.

By the early 1970's, America was using far more €fossil fuel than it

was producing and the growing dependence on foreign oil, OPEC oil in



particular, was becoming substantial (see Figure 1) (l). The OPEC min-
iséers decided they could command a much higher price for their oil if
they cut production and in 1973 they did Jjust that. Americans were sent
reeling at the sudden impact of the o0il embargo. Shortages of gasoline
and fuel o0il made headlines almost daily. The entire population was
making a hasty scramble to reduce all areas of energy consumption. The
national high-way speed limit was reduced to 55 mph and the President
urged all Americans to roll back their thermostats to 68 degrees in the

winter. Home insulation retrofit businesses were appearing everywhere.
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Figure 1. Graph of U.S. Energy Consumption Vs. Production.

Entrepreneurs were hawking "new" and "innovative" concepts for res-
idential construction nationwide. Passive and active solar systems were

being developed. Super-insulated designs, like the well publicized



"Arkansas House" (see detail, Figure 2) (2), and double envelope designs
were also being brought onto the building scene. Finally, some enter-
prising people "discovered" that underground homes used less energy and

could be used to beat the energy crunch.
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Going Underground

Living in underground or earth sheltered space is not a new concept.
In prehistoric times, man used caves for a home to protect him from the
elements. The pioneers in this country, especially during the westward
movement, often built sod houses as their first settlements. From the
time of the western pioneers until the present, the use of partially or
completely earth sheltered dwellings had not completely diminished. A
few of today's most well known architects have been using some form of
earth sheltering since long before the energy crises. Most of the pre-
embargo uses of earth sheltering, however, were for aesthetic purposes,
to preserve an eXisting site, or for protection from tornadoes or pro-

tection from nuclear attacks and after effects (3,4).

Energy Aspects

Since the oil embargo, most people who build earth sheltered homes
primarily want to reduce their heating, ventilating, and air condition-
ing (HVAC) loads and costs (5). Studies indicate that a well built
earth sheltered home typically uses substantially (commonly at least 50
percent) less energy than a similar conventional above ground home (6).
The reduced energy consumption of an earth shelter is due to the sub-
stantially reduced heating and cooling loads imposed on the building
(see Figure 3) (7). At the present time there is a very wide range of
opinion as to Jjust how great the energy savings may actually be for a
given design. Some sources indicate possibilities of a nearly 90 per-
cent energy savings over a conventional home (6,8). Others suggest that

much lower, but still substantial, savings are to be expected (9).



MPS— H.U.D. Minimum Property Standards
90-75— ASHRAE Energy Conservation Standard 90-75

ARK — ‘Arkansas’ Energy Conserving House

ES/MET — Loads Derived From Actual Metered Energy Consumption
From Earth Shelter Study
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Figure 3. Design Heat Load Comparison.

This study does not attempt to prove or refute claims for either
abundant or sparse energy savings by earth sheltering. Rather, this
study makes use of the earth shelter energy savings commonly found to-
day, as well as energy consumption data from conventional homes built in
recent years. The primary reason for taking this approach is that while
higher energy savings than commonly found may be realized, the cost of
construction to obtain such increased energy savings could very well
rise at a disproportionate rate, therefore, possibly making it uneconom-

ical at this time to save the greater amount of energy (10). Presently,



there is very little known about the actual dollar cost of saving sub-
stantially more energy than is typically obtained with earth sheltering.
In other words, there has not been enough exXperience gained in earth
sheltering technology to know how much greater first cost would be re-
quired in order to obtain 10 percent more energy savings over conven-
tional homes than is currently obtained with earth sheltering; it could
take a five percent greater first cost or a 50 percent increase in first
cost. With the current knowledge of costs of potential energy saving

techniques, too little is known to make an assumption.

Economic Aspects

An inappropriately titled article about a United States WNavy study
reported that the Navy study revealed that earth covered buildings tend
to cost more than either earth bermed or conventional buildings due to
the added structural requirements (11). Well known earth shelter archi-
tect Malcolm Wells generally uses the rule-of-thumb that an underground
building costs about 10 percent more than a comparable above ground
building (12). Many advocates of earth sheltering argue that earth
shelters actually cost less to build than conventional homes. However,
in many of the examples that such advocates point out, the owner is usu-
ally also the builder and has not included the cost or value of his or
her own time spent building the house (8). Such inaccuracies in report-
ing earth shelter building costs result in much less overall accuracy
for earth shelter building costs than costs for conventional homes.

A study by the Underground Space Center revealed that earth shel-
tered homes, in the Minnesota area, had about the same cost per square

foot as a well built custom conventional home. However, conventional



tract housing, fpr planned area development, was about 25 percent less
than the earth shelters (13). From the information above, it seems that
earth shelters are, on the whole, moderately more costly than conven-
tional homes, only very rarely are they less costly.

To help offset the higher first cost of an earth shelter lower en-
ergy costs are a major factor. Some maintenance factors (such as exte-
rior painting, HVAC equipment replacement, etc.) will help an earth
shelter over a life cycle but the cost of these factors is relatively
low compared to energy costs, and therefore they are less significant.
Because of lower HVAC loads in an earth shelter, the homes typically
have somewhat smaller HVAC systems. These smaller systems are usually
figured into the first cost but they are an economic help when it is
time to replace the system in the future. An earth shelter typically
has somewhat less exterior area that requires painting and this will
result in lower maintenance painting costs. Assuming that the earth
shelter does not develop costly waterproofing problems (which are not
common when proper techniques are used and careful construction prac-
tices are followed) it will not have the expensive roofing replacement

costs of a conventional home.

Previous Studies

To date relatively few studies have been conducted in the area of
life cycle cost comparisons of earth shelters and conventional homes.
One of the larger scale studies was done by Hanna Shapira at Oak Ridge
National Laboratory (ORNL) (8). An earlier study on the topic was done
by Donald McWilliams and Stephen Findley at the University of TeXas at

Arlington (UTA) (14).



Oak Ridge National Laboratory Study

The ORNL group began their approach to the problem by dividing the
country into geographic regions that had simila; qualities. The siXx
criteria used in creating these regions were: 1) heating degree days;
2) percent of time that cooling is required; 3) percent humidity; 4)
solar energy available; 5) termite probability; and 6) wood decay proba-
bility. Originally ORNL's plan was to study all of the 15 defined re-
gions, but budget shortfalls forced the selection of only 5 of the 15
regions for study (see Figure 4) (8). Four housing types in each region
were to be studied originally. The four types were conventional, con-
ventional with extra heat storing mass, extensively earth bermed, and
earth covered (see Figure 5) (8). Again, budget shortfalls forced a cut
back; the solution was to examine only conventional and earth covered
homes. First the details of a "typical"™ house were reviewed for each of
the five regions selected for study. Next, detailed plans and specifi-
cations were developed for both an earth shelter and a conventional
house in each of the five regions selected.

To estimate the energy consumption of all the proposed houses, two
building simulation programs were used by ORNL. The programs employed
were BLAST, developed by the Army Corps of Engineers (15), and SOLEST,
developed by Davis Alternative Technology Associates (8). Each of the
earth shelters was analyzed using both programs. All above ground con-
ventional homes were analyzed with SOLEST. ORNL also redesigned the
conventional homes by adding extra insulation in both the roof and walls
in a manner very similar to the approach taken in the "Arkansas House"
study (2). This extra insulated house was called the "efficient" design

and it was analyzed with BLAST (8).
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1). Minneapolis, MN
2). Boston, MA

3). 3alt Lake City, UT
4). Knoxville, TN

5). Houston, TX

Figure 4., ORNL's Geographic Regions for Study.

Conventional

2) Conventional with added mass
3" Earth bermed

4) Earth sheltered

~

Figure 5. Four types of Homes for ORNL's Study.

The ORNL group seemed to bring factors into the study that either
did not belong or unnecessarily complicated matters. For example, ter-

mite probability was included along with weather conditions in the
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climatic region definitions. Termite probability has nothing to do with
the amount of energy a home consumes, also with proper precautions, ter-
mites are not a major problem in homes built today. Also many of the 15
regions seem to be ill defined; the Arizona desert and southern Nebraska
are in the same region. Most of Montana and Maine are also grouped to-
gether (see Figure 4) (8). A budget shortfall forced ORNL to only study
5 of the 15 climatic regions. Three of the five regions selected have
virtually no known earth shelter activity. 1In fact, in one region stud-
ied, the Houston area, earth sheltering could be counter-productive if
used for energy savings alone, not to mention major problems with the
high water table common to the Houston area. Victor Olgyay, a climatic
design pioneer, suggests virtually no thermal mass for a climate similar
to Houston's (16).

Rather than have contractors in the selected regions actually bid
on the very specific designs, drawings, and specifications that ORNL
went to great effort to prepare, the authors instead hired one architec-
tural firm to prepare all cost estimates for all homes and then individ-
ually adjusted the estimates for the cost of living indexes in each
city. This method may be accurate enough, however, it eliminates the
very important factor of local earth shelter experience. Since the lo-
cal experience factor was neglected and very specific designs had been
prepared, the estimates should at least have been spot checked for accu-
racy. For the energy analysis, the earth shelters were each analyzed by
using both BLAST and SOLEST. Neither program was designed for primary
use on earth sheltered buildings. The resultant outcome for each earth
shelter was substantially different between the two programs. After

observing such substantial differences in the output for the same house
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from the two programs, the differences between the programs for both of
the above ground cases should have been closely examined. Such substan-
tial differences could mean a critical error in any of a number of
areas, such as design assumptions, data input, weather information
tapes, the copy of the program being used, or even in the program it-
self. Prudent judgement would call for carefully checking all possi-
bilities.

In the life cycle cost analysis, the ORNL team utilized factors
which seem unnecessary; most of the factors should be very similar for
both cases. State and federal income taxes were figured by using the
median per capita household income. Although one may realize some tax
breaks for paying interest on a mortgage, there is really no way to say
that a typical homeowner will have exactly the median income and will
have other exact deductions in order to yield a value that is meaningful
to the study and can be easily correlated to each case. Secondly, there
seems to be little correlation between how close to the median income a
family is and their interest in earth shelter. Sales tax was an includ-
ed factor that bears little relevance to the life cycle'cost analysis
(Lcca). Carpeting and flooring replacement costs were also included in
the study. Since the two types of houses are very nearly the same size
(so that they are comparable) the areas of flooring should be nearly
identical and the types of flooring should be similar, so that the study
compares "apples to apples"; therefore, the flooring replacement costs
should be very nearly identical. Texts on life cycle costing advise
that when doing a comparative analysis, such as this type of study,
costs that are the same for both cases should be identified but removed

from the comparative analysis (17).
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To summarize the ORNL study, it seems that the ORNL group began
with very high goals, hopes, and ambitions. Along the way they tried to
include every factor they could possibly identify, often without consid-
ering whether that factor was sufficiently relevant to be included. The
ORNL group ended up swamping themselves with so many trivial factors
that they got stalled by trying to pin down hundreds of inconsequential
costs. This "trivial pursuit" ended with the group's budget running
short and they had to cut their original output goals by 80 percent.
Rather than attempting to f£ind the average income taxX paid per capita,
they should have been more concerned with the substantial differences in

energy estimations from the two separate simulation programs used.

University of Texas - Arlington Study

The University of Texas - Arlington study was on a much smaller
scale than the ORNL study. However, an attempt was made to take the UTA
study farther than most previous studies. The UTA group not only esti-
mated all costs, but they also proceeded to actually build the two homes
in order to more accurately study the costs. At the time of the UTA
report (1978), the conventional house had been completed and the earth
shelter was still under construction. Unfortunately, an update on this
report has not become available.

The UTA study, which was done about three years before the ORNL
study, was far less complex. The UTA group eliminated any costs that
would be similar for the two types of houses. Eliminating these types
of costs eliminated concern about most taxes, family incomes, and the
cost of replacing carpet. Rather than use an extensive building simula-

tion energy analysis program, the UTA group used actual energy costs for
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conventional homes in the same area that were of a comparable size and
also had comparable insulation values. They then derated the energy
costs for the conventional home by a projected percentage for the earth
shelter.

The UTA study did not have problems with unnecessary complexities
as did the ORNL study. A major problem area is that the UTA group actu-
ally created a bias against the earth shelter while trying to eliminate
any bias. A primary example is that they only estimated the earth shel-
ter to use 25 percent less total energy than the conventional home.
Twenty-five percent seems very low and directly conflicts with values
typically found that are at least one and one-half (1-1/2) times this
(6,18). Although there is some question about the values that the UTA

study used, their approach seems rather sound.

Summary of Other Studies

Both of the other studies on this same issue followed a procedure
similar to UTA's. The other studies generally examined a conventional
and a below ground home, in one or more specific cities. One of the
other studies utilized energy costs obtained by simulation programs and
the other by a correlational method. Both of the studies consider per-
sonal income taxes and make an attempt to look at the houses as a prime
investment. One took the point of view of looking at the basic purchas-
ing and operating costs directly associated with the two types of homes
and tried to directly compare only the homes, without looking at some
very specific issues such as the income tax break that a person might
realize with either home. The other followed some of the same "trivial

pursuit" patterns as the ORNL study, however the meaningless costs that
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it included were on a much smaller scale than the ORNL study (19,20).

Summary of Results of All Studies

Although all the previous studies use slightly different methods,
they all arrive at the same basic conclusion; earth shelters do not pay
off. All of the studies use earth shelter purchase prices that are at
the very least 25 percent higher than the purchase price of a comparable
conventional home, and some are as much as 80 percent higher. The most
common mistake with respect to these costs is that most of the studies
look at a conventional home which is basically a tract home, with all of
the cost benefits of a tract home; while the earth shelter home is
nearly always a custom home (with the lack of cost benefits gained with
tract homes). These costs seem very much out of line when the growing
popularity of earth shelters is considered. Earth shelters, while they
are not taking the nation by storm, are steadily growing in popularity.
If earth shelters actually cost about 50 percent more than a comparable
conventional home, their popularity would probably be very much less
than it is; most people do not have large amounts of money to throw
away. By using these substantially higher costs for earth shelters all
of the studies come to the conclusion that earth shelters take very long
to pay for themselves, and some never do.

Another common mistake is that some small meaningless costs, which
happen to be equal for both homes, have been identified and included in
the previous studies. One study included the cost of garbage collec-
tion, which it found was the same for both types of homes. The same
study also chose to include the cost of replacing major appliances

(ovens, ranges, refrigerators, etc.). This cost factor is meaningless
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to the difference between the two types of homes and it could be rea-
soned, possibl& without any research, that it should be exactly the same
for both types of homes. 1If the authors felt that these costs should be
presented, they should have presented the costs but not included them in
the actual analysis.

None of the studies gave serious concern to on the area of financ-
ing and downpayments. The values used were different for each study.
One study used 80 percent financing for both homes, even though it is
common for conventional homes to receive 90 or 95 percent financing.
Another study did not indicate the financing rate used, but it seemed to
be 100 percent, which is very rare. Still another study used the same
dollar amount downpayment for both homes, although this led to the earth
shelter receiving a higher financing rate than the conventional home.
Most of the studies put tﬁe bulk of their life cycle cost analysis em-
phasis on the present value of all costs, rather than looking at the
time required until the estimated lower operating costs of the earth
shelter could offset its higher upfront costs. The study covering the
widest scope, the ORNL study, did not even consider the break-even (or
payback) period. None of the studies considered the possibility of a
payback occurring if the home was sold after the "average home tenure"
period (8,14,19,20).

The ORNL study came to the conclusion that "few owners can afford
the luxury of choosing a building form because it 'seems like a nice
idea'". This study also takes the same attitude, however, in this study
it is felt that earth shelters do not cost 50 percent more than compara-
ble conventional homes, and may not cost 25 percent more. Reasons for

this stand are based on: 1) the number of people currently building
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earth shelters; 2) statements by people who are active in the earth
shelter area (such as earth shelter architect Malcolm Weils, mentioned
earlier) who do not find such cost differences; and 3) common sense,
which says that a large number of mostly middle class people would not
be spending substantially more for a home that, according to these prev-
ious studies, probably will never pay off. Of course there are many
other important costs besides the purchase price of the two types of
homes and these are also explored in this study. This study will avoid
costs which are the same for both home types and will attempt to focus
on and study the basic issue - "do the presumed lower energy consumption
and maintenance costs of an earth shelter offset the usually higher
first costs early enough in an economic life cycle such as to make an
earth shelter less costly, and more desirable economically, to the

owner than a conventional home?"



CHAPTER II
PROBLEM STATEMENT
Purpose of Study

The purpose of this study is twofold. The first purpose is to
quantify some of the major cost differences between conventional and
earth sheltered housing. The second is to look at the cost differences
between these two types of housing over a life cycle economic period.
The primary intent of this study is to examine the results of a life cy-
cle cost analysis (LCCA) and draw conclusions with respect to the basic
issue of - "do the presumed lower energy consumption and maintenance
costs of an earth shelter offset the usually higher first cost early
enough in an economic life cycle such as to make an earth shelter less
costly to the owner than a conventional home 2" As indicated in the
first chapter, previous studies have had a similar objective. This
study will, however, take a new and different approach to the problem.
Studies up to this time have taken the approach of inveétigating a sin-
gle pair of houses in a single city and evaluating the life cycle econ-
omics of that specific situation. The approach of this study is to gen-
eralize all data used in the life cycle analysis, for a region rather
than a specific city. All cost data are presented as an expected range
of values, rather than single specific values for one case. The results

of the life cycle cost analysis are then presented in a graphic format,
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from which the reader may draw conclusions based on his own specific

conditions.

Goals and Objectives

This study addresses both cost differences between conventional
and earth sheltered housing and how those cost differences affect the
cost of ownership over an economic life cycle. Specific goals include
quantifying the magnitude of cost differences between the two types of
housing studied. The goals are as follows:

1). To suggest probable expected ranges for all major costs for
both conventional and earth shelter homes.

2). To identify what cost ranges earth shelter homes will need to
fall into in order to be comparable with, or possibly more
favorable than, a conventional home in a life cycle cost anal-
ysis (LCCA).

3). To identify those cost factors that have the greatest impact
on the outcome of the LCCA.

4). To identify desirable break-even periods between the two types
of homes.

5). To identify the average home tenure in the region and show how
the tenure period compares to the desirable break-even period.

The main objective of this study is to identify which of the two housing
types is more economical over a life cycle, given current technologies
in use and economic and market conditions. Personal goals for the au-
thor, in addition to those listed for the study, are to learn more about
the advantages and disadvantages of earth sheltering as well as learning

more about the techniques associated with both predicting and improving
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the energy saving performance of earth shelters. In addition, the
author hopes to learn more about the importance and techniques of life

cycle cost analysis.

Scope, Limitations, and Base Assumptions

This study focuses on reasonable norms of building costs and energy
consumption. No attempt is made to explore areas beyond such reasonable
expectations. Construction costs and practices, energy consumption, and
many of the other associated costs tend to be fairly consistent within a
region. Therefore, this study only deals with Oklahoma, so that the
study does not become so broad that its results become confusing and
less certain., Oklahoma has been chosen because cost values are more
easily obtained and more accurately verified, due to the study taking
place in central Oklahoma. However, because cost ranges are used, the
results of this study are not limited to Oklahoma. In fact, the results
may be useful for regions that have similar economic and climatic condi-
tions as Oklahoma, as long as prevailing costs for that region fall into
cost ranges identified for this study. However, much discretion must be
used in extrapolation of results from Oklahoma to other regions, due to
differences in building conventions and climatic design features. This
study is limited to conventional and earth covered homes only. For this
study, earth sheltered means earth covered; any "earth sheltered" homes
that are not earth covered are be referred to as earth bermed.

This study only includes clearly identifiable costs. 1Intangibles
such as "an earth shelter is quieter than a conventional home" or "earth
shelters offer a better sense of well being" are very difficult to de-

fine and even more difficult to apply a cost value. Also, the
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importance of such intangibles to different people varies widely. The
list of such environmental factors is long and is excluded from the cost
comparison. The most identifiable factors on such a list are, however,
covered briefly and the reader may draw his own conclusions about these
factors.

To assure that the earth shelter and conventional homes are com-
parable, even in the market place, some assumptions must be made.
Although earth shelters are becoming less of an oddity and are more
commonly seen, they are still a relatively new housing type and their
resale marketability on the open market has not been adequately tested.
Because of this, many real estate lenders would tend to view an earth
shelter as a somewhat riskier investment (21). Usually interest rates
rise as the risk of an investment rises; the required down payment, as
a percentage of total cost, also rises (less leverage is allowed) (22).

Although the financial environment at the time of this study is a
"lenders" market, the assumption must be made that financing is avail-
able for both types of housing. If this assumption is not made, the
study becomes meaningless because either one or both types of housing
are not available to the average person. Another important point in
comparing "comparable" homes is that they should be of the same housing
class, that is both custom or both tract homes. Crossing the two clas-
ses of homes (ie., studying a custom conventional and a tract earth
shelter, or vice versa) is not covered because it goes against human
nature. For example, at this time virtually all earth shelters are cus-
tom homes. A person considering going to the trouble of investigating
a custom earth shelter home would usually not be satisfied with a tract

home. Also, crossing the housing classes could create a cost bias
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against one of the types and would not be acceptable due to misleading
results of the study. Taking bhoth types of houses to be tract homes is
also not covered; the reason being that there is very little tract earth
shelter activity happening in the United States and no known activity in
Oklahoma. Many feel that for earth shelter to make a substantial impact
in the housing industry, earth shelters must do so in tract type hous-
ing. While this is not unrealistic, it is also not currently happening
with much significance. Due to current policies on high risk specula-
tive investment ventures and consumer attitudes, the author feels that
it may be some time before tract earth shelters make a substantial im-
pact in the housing market and by then the cost data in this study may
be outdated. Therefore, earth shelters and conventional homes are com-
pared only as custom class homes.

Income tax laws are very complex and very few people who have the
same income end up paying the same amount of tax. For this reason, in-
come and income taxes are not included in this study, unless there is a
clear known cash value benefit. Property taxes also tend to vary widely
between communities and are not. included as a part of the study. Al-
though the taxes themselves are not included, a reader who knows his tax
position may be able to find, from the cost values presented, how his
tax position may vary.

Many costs for the two types of homes are either very similar or
may vary widely because they are a function of personal preferences or
lifestyles and, therefore, are not included. One such cost is water
consumption. Some people may want to pour large guantities of water on
their lawn even through the very hot late summer months, while others

may never water their lawns and do not care if the lawns live or die.



22

Some earth shelters use rooftop vegetation to help lower energy consump-
tion (the energy consumption is lowered by reducing solar gain through
the rooftop soil), in a case such as this the vegetation would usually
require watering. However, many Oklahoma communities invoke a water ra-
tioning plan during the summer months which either partially or comp-
letely prohibits lawn watering, this would greatly affect the decision
of using vegetation for energy aspects. Flooring replacement costs
should be very similar if comparable flooring is used in both types of
housing. If comparable flooring is not used in both, then the specific
type used becomes a strong function of personal preference and it would
be too confusing and meaningless (not to mention nearly impossible) to
attempt to assign a cost estimate. Interior painting is another cost
item that is deeply based on personal preference. Many times interior
repainting is done more because a person is "tired of this color" than
because the wall actually is in need of repainting. Small children
equipped with crayons or markers are another highly variable cause for
interior surface repainting.

The economic life cycle that is used for this study is a typical
home mortgage life of 30 years. Thirty years is much longer than the
desirable pay-back period of 5 to 10 years, which is the recommended
period for a higher first cost home to be more appealing to the average
consumer (9). A 30 year planning horizon is chosen over a much shorter
planning horizon. This is done so that break-even points under most
circumstances will be present somewhere on the planning horizon, even
though some of them may be beyond a desirable break-even period. Those
break-even points that are beyond the desired 1l0-year break-even period,

but are still present on a 30-year planning horizon, are important to
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identify factors which have the greatest effect on the pay-back period.
Thirty years is, of course, much shorter than the potential life of an
earth shelter., The added life of the earth shelter may be accounted for
by a potentially higher salvage value (resale value) at the end of its
mortgage life. This stand is justified by the fact that most middle
income families are not greatly concerned if their house is still stand-
ing 50 years after they die. Also, an American Institute of Architects
(AIA) publication on LCCA suggests that the expected building life span
not be used as the economic planning horizon, especially for concrete

structures (23).



CHAPTER III
OBJECTIVE AND SUBJECTIVE ASPECTS OF STUDY
General Statement

There is both an objective and a subjective aspect to this study.
Both types of factors are very important, however, they are also very
different from each other. The objective factors are mote or less clear
cut and have a definable economic value. The objective aspect is embod-
ied in the actual life cycle cost analyéis (LCCA) which yields a value
or set of values that have a specific meaning. The subjective aspect is
much less specific. By definition, a subjective factor has a different
value to different persons. While the subjective factors are very im-
portant, they vary so widely between persons and cases that they cannot
be included in a broad scoped study. An example would be: an earth
shelter homeowner might say "My earth shelter is much quieter than my
old conventional home, the quiet is worth a lot to me". While the noise
reduction aspects of an earth shelter are important to this homeowner
another may say "my home is in a very pleasant area and there is no
noise problem®". Both homeowners have perfectly valid arguments, but
there is no way to apply either situation to a broad group of people.
Therefore, this study does not attempt to quantify these subjective fac-
tors, but rather presents some of the more prominent subjective factors
for the reader to be aware of and to asses as to the importance of each

factor.
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Objective Factor: LCCA

General History of LCCA

Although life cycle costing (life cycle cost analysis) seems to
have come about since the energy crisis, it has actually been around
much longer. The early history of life cycle costing is somewhat ob-
scure. The first known text on the subject, "Principles of Engineering
Economy", was written by Eugene L. Grant and published in 1930 (17). a
few years later, in 1933, the U.S. General Accounting Office (GAO) began
a policy that bids for the purchase of tractors for the government
should include all costs associated with 8000 hours of use (17). The
use of life cycle costing increased during the World War II era when
many substitute materials and practices were being sought to help the
war effort. 1In the early 1960's the military adopted a policy of life
cycle cost comparison of purchases (24). Many large corporations use
life cycle costing for most large investments or undertakings.

Life cycle cost analysis techniques are new in the housing indus-
try. At present the LCCA is almost exclusively used in studies such as
this, which compare a non-conventional house with a higher initial cost
alternative housing design which has a lower energy consumption than
typical conventional houses. Life cycle cost techniques are seldom used
in the housing industry primarily because the federal financial mortgage
assistance agencies, such as HUD, VA, FHA, FNMA, etc., are not actively
updating their policies to allow for LCCA (21). These lending agencies
are very slow to change their policy with the changing times. Before
the rise in energy costs, the home which had the lower first cost was

nearly always the better buy. Today, this direct correlation does not
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always hold true. Many lending agencies have recognized the fact that
higher utility bills decrease the percentage of income a person can use
to make mortgage payments. Their recognition of this is reflected by
being more conservative in cases where the borrower's PITI ratio (Prin-
cipal + Interest + Taxes + Insurance) is very close to the allowable
percentage of the borrowver's income. However, many lending agencies
have not recognized the reverse of this, they do not have any system for
a borrower to finance a higher mortgage and have the somewhat higher
payments offset by lower utility costs. Life cycle cost analysis could

be used in this type of situation.

Purpose and Definition of LCCA

Life cycle cost analysis is any technique which allows assessment
of a given solution among alternative solutions on the basis of consid-
ering all relevant economic consequences over a given period of time
(24). Life cycle costing is not a given equation which will positively
indicate which alternative to use. Rather, it is a procedure, a set of
operations, or a methodology to be employed when economically evaluating
a situation involving two or more alternatives.

A life cycle cost analysis is usually not an end in itself, but
rather a tool to be used to help make the decision. Perhaps the reason
that LCCA is not a final answer to a question is that the LCCA only con-
siders objective factors in the economic analysis which may be given a
fairly accurate monetary value. Subjective issues, which are very dif-
ficult to assign a monetary value, are generally left out of an LCCA
simply because of the lack of accuracy of assigning a monetary value to

them.
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An LCCA is an objective appraisal of a group of alternatives, how-
ever, a decision usually also requires the inclusion of subjective fac-
tors. 1In this study, the LCCA is performed with objective cost factors.
The subjective factors are presented later in this chapter as a separate
issue from the LCCA. To make a more knowledgeable decision as to which
is a better choice of homes, the reader should review the subjective
factors as well as the objective factors and draw conclusions based on

his or her own preferences.
Subjective Factors

The factors covered in this section are those subjective factors
which are not to be included in any part of the LCCA. The reason for
this approach being any of the following; 1) it is impossible to put a
cost value on the factor; 2) it is impossible to judge the frequency of
occurrence of the factor; or 3) it it impossible to accurately rate the
importance of the factor to each person in a large random group. The
factors are presented in no order of importance. Typically, any advan-
tages of each factor are given first and the disadvantages second. This
in no way is meant to indicate the impoftance or magnitude of the posi-

tive aspect over the negative aspect, of each factor, or vice versa.

Privacy and Protection Aspects

Windstorm and Nuclear Aspects. Virtually all storm and nuclear

-shelters are built underground; either a basement or a separate cellar
is typically used. 1In most of Oklahoma it is not common to add a base-
ment to a house; usually, doing so adds noticeably to the building cost

of the house. An earth shelter (earth covered) may perform as a
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windstorm shelter if it is designed with this aspect in mind. Although
some earth shelter homes %ave been designed as nuclear shelters, most
built today are not. However, most earth shelters could be much more
readily, and less costly, converted to double duty as a nuclear shelter
than most conventional homes.

Currently, earth sheltering typically costs somewhat more than con-
ventional housing (see chapters I and V). Building a basement under a
conventional home also costs somewhat more (no research has been found
to relate the two costs). With a conventional home with a basement, ad-
ditional living space is obtained for the extra cost as well as the
storm sheltering aspects. The same space advantage would be gained with
an earth sheltered house with a conventional house on top, but again
there is the probability of a higher cost per unit area. Another option
would be to get a ready-made cellar installed in the yard of a.conven—
tional home. Again, no research has been conducted into the cost com-

parisons.

Earthquake Problems and Protection. Although Oklahoma is not known

for any current earthquake activity, building codes do have parts of Ok-
lahoma in a seismic zone that is higher than "minimal” risk. Most earth
shelter advocates state that an earth shelter is in no danger at all
from an earthquake. This is not entirely true. If no precautions or
proper design techniques are used, an earth shelter could be severely
damaged or destroved in a small earthqguake. However, with proper de-
sign, most earth shelters can withstand rather harsh earthquakes.

The most severe, and possibly irreparable, damage that could occur
is actual structural damage. Major cracks or even failure of walls and

roof would be included in this category. This type of damage is easily
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avoided for moderate earthquakes, by suitable design. A more likely
damage is damage to the waterproofing. The waterproofing systems that
are the most likely to withstand damage are the bentonite clay systems.
Another type of damage could be the displacement of water or gas supply
pipes and sewage discharge pipes. Although a damage of this sort is
much less severe than structural damage, repair of these pipe systems
would usually require excavation and would be costly.

Overall, earth shelters can provide more protection with respect to
the structure, and to the occupants, if they are properly designed, than
a typical above ground home. However, without correct design, which is
typically inherent in a well designed and built earth shelter, an earth

shelter can be less safe than other structures (28).

Vandalism and Burglary. Many earth shelter advocates state that an

earth shelter is less susceptible to vandalism and burglary. Vandalism
of homes typically includes damaging the exterior of the building, de-
facing the building, and defacing the property (damaging trees, shrubs,
etc.). In crimes such as vandalism and burglary, it is best to remember
the old adage "where there is a will there is a way". 1If a party wishes
to vandalize or burglarize a home badly enough, no design short of Fort
Knox will stop them. 1In some cases an earth shelter can decrease the
will to burglarize or vandalize the home. Many earth shelters have the
means of access (the doors and windows) on only one side of the home,
and if that side is facing a street then the will to attack the home
could possibly be reduced.

Possibly a more important aspect of how safe a home is, is the
area in which it is located and the homeowner's own personal crime pre-

ventative measures. A possible reason that the vandalism and burglary
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rate is lower for earth shelters than for conventional homes is that to
date a large portion of earth shelters have been built in rural areas,
and many of these homes cannot be seen from the road. This aspect of
not knowing that the home is there is possibly as much of a deterrent as

any other factor.

Added Privacy. An earth shelter can offer a person much more pri-

vacy than most other homes. There are many reasons for this. Probably
the greatest reason is that the home is underground. If the home is
built in a more or less secluded area, it can easily be completely hid-
den. Even if the home is built in a suburban setting, the design of un-
derground homes can be such that it can be isolated from neighbors, who
may be only a stone's throw away. Of course an earth shelter home can
be designed that does not offer as much isolation, it can be as "unpri-

vate" as desired.

Comfort Aspects

Earth Shelters are Quieter. Due to the large mass of earth that

surrounds an earth shelter, very little sound penetrates into the house.
In some cases this can be a real advantage. If the circumstances are
right, a noisy parcel of land might be bought for much less than the nor-
mal cost of land and an earth shelter which would reduce or eliminate

any noise problem could be built on it. The Minnesota Housing Finance
Agency (MHFA), in cooperation with other agencies has built a series of
earth sheltered projects. One of the projects, the Seward Townhomes,
were built adjacent to a busy highway on a previously undesirable (due

to the highway noise) parcel of land. Due to the soundproof character=

istics of an earth shelter; the residents of the townhomes do not report
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any problems with the highway noise.

The soundproof aspect can also be a disadvantage. Many earth shel-
ter residents have found that the lack of exterior sound can be bother-
some at times. Normal household sounds, which are either inaudible or
easily ignored in a conventional home, become very "loud". A clock
ticking while trying to sleep or the dishwasher running can be very dis-
tracting. Some earth shelter residents have found that they must keep a
small fan running constantly to provide some "masking noise". Earth
shelter residents with small children may find it impossible to "keep an

n

eye" on the kids, when they are playing outdoors, Jjust by listening to

their activities.

Improved Thermal Comfort. There are several aspects of an earth

shelter which lead to improved thermal comfort. Many of these aspects
may also be approximated in a very well built conventional home. One
factor which leads to increased comfort is the lack of drafts. Drafts
are felt (and cause discomfort) when either (or both) the air normally
circulating 'in a space is at a high enough velocity that it is noticed,
or if the circulating air is at a temperature which is noticeably lower
than the room temperature. Earth shelters, by their design, are usu-
ally of a "tighter" construction than above ground homes. The tighter
construction greatly reduces drafts. With very careful construction
practices, an above ground home may also be built very "tight". Al-
though "tightness" does reduce drafts, it can also cause air gquality
problems, as discussed later. The large amount of thermal mass, due to
the typically heavy construction of an earth shelter, as well as the
capacitive insulative characteristics of the earth around an earth

shelter, substantially increase the amount of time it takes for the
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interior temperature to vary. The faster the temperature in a space
changes, the more noticeable the temperature change becomes. When the
temperature becomes noticeable and the change is away from a comfortable
level then discomfort results. The time for temperature change is known
as the "slope of drift" or the "rate of drift". A very well insulated
conventional home can also have a very low rate of drift due to the
resistive insulation slowing the rate of heat transfer to or from the
house.

Earth shelters also offer added thermal comfort because of more
comfortable radiant temperatures in rooms which have earth contact
walls. For an example of how radiant effects can affect comfort, imag-
ine sitting in front of a large window (or patio door) on a very cold
day; the air temperature of the room may be very reasonable but heat is
being radiated to the cold window and a person will "feel" as though it
is cold in the room. With an earth shelter, the earth contact walls are
cooler than most conventional walls in the summer; and warmer than most
conventional walls in the winter. Many people who live in homes that
are fully or partially earth sheltered have noticed this effect and are

very aware of the added comfort Erom these conditions.

Glare Problems. Glare is normally eXperienced when a source of

light in the field of vision is substantially brighter than the remain-
der of the area being viewed. The more substantial the difference, the
worse the glare problem. The possibility of having a glare problem in
an earth shelter may be greater than in a conventional home. Some rea-
sons for this are that earth shelters typically only have windows on one
or occasionally two sides of the house; also, the total number of win-

dows is typically reduced while the size of each window is possibly
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larger. The result is that due to all the natural lighting being
brought into the house from a few windows on one wall, as opposed to
many windows on several walls, the overall lighting in the house is very
poorly distributed. This makes the ratio between the brightness of the
windows and the brightness of the room more severe, therefore, glare
results.

With proper attention, most glare problems can be taken care of in
the design stage of a home by a knowledgeable designer. One of the
first steps is to partially shade windows by overhangs, louvers, or veg-
etation so that the light being received is not as intense. However,
this method also reduces interior light levels. The second important
step is to use interior materials which have a high reflectance (light
colored) in rooms with windows. This will tend to even out the distri-
bution of light in the room and will also help the light to penetrate
deeper into the room. Earth shelters typically experience glare prob-
lems due to poor or unknowledgeable design. With careful design, glare

problems may possibly be avoided (29).

Feels Like Living in a Cave. One of the first questions people who

live in earth shelters get asked is "isn't 1living in an earth shelter
just like living in a cave? Don't you feel closed in and doesn't it get
damp and musty in here?" Some earth shelters do have dampness and con-
densation problems. However, these are usually the poorly designed or
built ones. TIf proper attention is not given to the areas where a ther-
mal "wicking" effect could occur, then a good possibility exists fér
condensation and resultant dampness to occur. A well designed and built

earth shelter should have eliminated problems such as thermal wicking
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and, therefore, any condensation and resultant dampness problems should
not exist.

Condensation and dampness problems besides those caused because of
poor thermal breaks can also exist in earth shelters. These problems
are due to the "tightness" of constructioa typical with an earth shel-
ter. Other types of "tight" home construction are also somewnat suscep-
tible to these problems. In tight construction, the humidity levels can
be somewhat higher due to the very low air change rate and/or the great-
er attention to the desigh and installation of the vapor barrier typical
of tight construction. As the humidity levels rise, so does the chance
of condensation on surfaces which may be somewhat cool (thevy must be be-
low the dew point). While condensation can occur on the refrigerator,
cold water pipes, etc. in any home, the earth contact walls of an earth
shelter are usually cooler than walls in a conventional home and are,
therefore, more susceptible to condensation.

As for the closed-in feeling, it is hard to predict what a person's
reaction will be. Most well designed earth shelters would not leave a
person feeling closed-in. Some people who live in earth shelters are
susceptible to claustrophobic effects, but they do not have any problems
in their earth shelter home. Some people associate living in an earth
shelter with going into an o0ld cellar; they think living in an earth
shelter would be éraﬁped, cold, damp, dark, and musty. This is almost
never true. Most people would not be able to tell that they were under-
ground from the inside of a well designed earth shelter. Everyday
people who had convinced themselves that even visiting an earth shelter
would be a terrible experience are very surprised to find that it is

indeed a very pleasant eXperience.
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Personal Factors

Personal Liability. There seem to be an excess of underworked

lawyers in today's society and some of them seem to have abandoned all
cannons of ethics and have begun "ambulance chasing". The pendulum of
personal liability is beginning to swing to the extreme. Today an indi-
vidual can be sued for nearly anything. With an earth shelter, a home-
owner could be held libel if somebody, whether they were trespassing or
not, fell off of his roof-top yard. The surest way to avoid the problem
is to put up adequate railings and/ or barriers around the perimeter of
the rooftop "yard". These barriers, whether they are put in place when
the house is built or as a retrofit still add an additional cost to the

home.

Energy Independence. When most people say that they are concerned

with the amount of fuel it takes to heat their home or the miles per
gallon their car gets, what they actually mean is that they are con-
cerned with how much that overall fuel consumption is costing them, in
dollars. This particular aspect (the fuel cost) is included in the
LCCA. Some people, currently a clear minority of Americans, feel that
it is important, at least personally, to achieve "energy independence".
These individuals want to "create" or satisfy all their energy needs
with renewable resources, usually found "on-site". The overall plan for
this energy independence first starts with a house requiring little or
no non-renewable energy input for heating or coolihg. The next step is
that household electrical energy needs and hot water needs are reduced

by self denial, and what needs there are taken care of by an alternate
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energy method, such as wind generators, photovoltaics, solar water
heating, etc.

All of these alternative energy sources can be utilized no matter
what type of house is considered. The very low energy input require-
ments for heating and cooling are usually much better achieved by an
earth shelter than a conventional home. 1In climates which are colder
than Oklahoma, super-insulated homes have performed at least as well as
earth shelters in the low energy requirements area. The value of super-

insulation in hot climates is less substantial.

Better Living Feeling. This subjective factor may be one of the

most undefinable of all. Some earth shelter residents claim that living
in an earth shelter gives them a good feeling about themselves (a sense
of well being) and their lifestyle. One reason may be that the people
are living in a new home. However, most likely the reasons run deeper
than that. Most earth shelter residents are excited to be living in a
new type of home, sort of a pioneer spirit. Many are also exXcited that
they are actually saving energy, some are excited much more about the
energy savings than the money. Another big factor in Oklahoma is the
storm protection that an earth shelter offers, it usually only takes one
close call with a serious storm or tornado to really appreciate the
security offered by an earth shelter.

One reason to build an earth shelter is to preserve an existing
site. If the home is properly built on a beautiful site and blends the
architecture with the land, then this would certainly give nost oeople a

much better feeling about their lifestyle.
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Physical Factors

Water Leaks. The waterproofing system of an earth shelter is very
important! Research has resulted in waterproofing systems today that
are both effective and reliable. However, proper application of the
system is essential, this includes proper techniques and care that must
be followed during backfill operations to assure the integrity of the
system. The consequences of not properly handling both phases could be
very costly and disastrous. Most manufacturers are confident that to-
day's earth shelter waterproofing systems will hold up over long periods
of time, however, only the passage of time itself will substantiate
these statements.

Tn a conventional home that develops a leak, the leak may often be
pinpointed with little difficulty and repaired with either a few cents
worth of sealer or a few dollars worth of shingle repair. Only rarely
must a roofing leak be repaired by prematurely replacing the entire
roofing assembly. Occasionally windstorms cause substantial damage to
conventional roofs, however, such damage is often covered by homeowners
insurance and although it is an inconvenience the cost of repair does
not come out of the homeowners pocket. In an earth shelter a leak is
typically more difficult to pinpoint and anytime the backfill or earth

cover is removed, that means dollars.

Ventilation and Related Problems. "Tight" construction (construc-

tion which allows a small air change rate) has been known to lead to a
variety of air quality problems in homes that do not take adequate ven-
tilation procedures. Most conventional construction, even though it

tends to be much "tighter" today than in the past, "leaks" enough air so
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that ventilation requirements are taken care of naturally. Earth shel-
ters, and above ground homes that are specifically built tight, £all
into the class of construction that is susceptible to air quality prob-
lems if proper planning is not taken to assure proper ventilation.
Indoor air contaminants generally fall into four categories: dust and
particulates, toxic gases, formaldehyde and other organics, and radioa-
ctive substances. Although all categories present problems, formalde-
hyde and radioactive problems seem to have received the most attention,
and can perhaps cause somewhat more serious problems.

Urea formaldehyde does not only come from foam insulation, but also
from particle board, plywood, fabrics, and to a lesser exXxtent combustion
sources. Radon is potentially a greater problem in earth shelters than
in conventional homes, because the major sources of radon gas are earth
and concrete. Since radon and formaldehyde are both gases, proper ven-

tilation can reduce or eliminate any problems (25, 26, 27).



CHAPTER IV

PROCEDURE

General Approach

The procedure developed for this study has three main steps, with
each step having several sub-steps or tasks. The first main step is to
identify and compile all cost and other pertinent data required to per-
form the life cycle cost analysis (LCCA). Tasks in this first step in-
clude identification of the data by three methods; one, a search of
published literature on the subjects requiring cost data; two, personal
contact with professionals in the various areas requiring cost data,
such as insurance agents, etc.; and three, non-personal contact, by the
use of a mailed questionnaire, for areas that may require a response
from a wider cross section of professionals than is practical on a per-
sonal basis.

The second main step is to actually perform the LCCA. Although the
LCCA could be done by hand, in order to speed up the analysis and to
reduce the chance of error involved with lengthy hand calculations, a
small, purely functional, computer program has been developed and uti-
lized to assist the study. Because of the increased speed and accuracy
available with computer assistance, a greater number of cases can be ex-
plored in the same time frame. The third main step of the study is to
evaluate the LCCA, draw conclusions, and suggest recommendations.

A more in-depth discussion of the procedure for performing the

39
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LCCA, as well as an example, is presented in subsequent sections in this
chapter. The procedure for gathering the cost data is also given in a
later section. The actual cost data, however, follows in a later chap-
ter. Conclusions cannot be drawn and recommendations made until the
analysis is complete. Therefore, all conclusions and recommendations
and the procedure used to derive them will be covered in the final

chapter.
LCCA Procedure

The procedure used for the life cycle cost analysis is a standard
"textbook" procedure. The scope of the analysis required to perform
this type of study falls well within the boundaries of commonly used and
accepted life cycle costing techniques. It would therefore not be pro-
ductive or appropriate to attempt to devise a new LCCA technique. The
major thrust of the LCCA is to examine the break-even period of the
earth shelter versus the conventional home. The definition of the pay-
back (or break-even) period is: the length of time that is required to
of fset higher first costs with lower operating and energy costs.

The procedure is to use the cost data, outlined in a following
chapter, to arrive at the pay back period. PFirst, all costs must be as-
signed to the year (or years) in which they occur on the planning hori-
zon. The financed portion of the first cost (the mortgage) is spread
over all the years of the mortgage life by applying the interest rate
and compounding period to the amount financed. To find the annual mort-
gage costs, the monthly payments are calculated as a sub-step and then
summed into an annual total to match the annual format used for all

other costs. Annually recurring costs, such as insurance and possibly
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some maintenance costs, must be escalated by the appropriate rate, ei-
the; general inflation or the estimated differential escalation rate for
each cost. After the annual recurring costs have been escalated they
are then summed with the annual mortgage cost.

The question of whether to show energy costs as a monthly or an-
nually cash flow is a difficult one. Energy costs occur monthly, but
then again so does the mortgage cost and the latter is nearly always
figured into an LCCA as an annual cash flow for a long term planning
horizon. There are many arguments for using a monthly and for using an
annual approach, however, it is much more common to study all costs in
an LCCA as annual costs. Therefore, for this study, all costs, includ-
ing energy costs, will be presented and used as annual costs (except for
those costs which occur less often than annually).

In cases where the downpayment and other first costs (such as clos-
ing costs, prepaid insurance, etc.) are larger for one home than the
other, the difference is assessed an opportunity cost. The definition
of an opportunity cost is: the cost of foregoing the opportunity to earn
interest, or a return, on investment funds (30). 1In én LCCA, an oppor-
tunity cost is commonly used in cases like this study to represent the
loss of potential interest earnings. 1In a case such as this study the
downpayment and other first costs (upfront costs) typically come from
money the home buyer has saved or has recently gained from a sale of
other assets. 1In any case, the closing and other related first costs
may not be included in the home mortgage under Oklahoma law. Although
some prospective home buyers get a portion of their downpayment by bor-
rowing from other sources, such as against a life insurance policy, it

is more common that the cash for the upfront costs is "unattached" cash.
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Under these circumstances, the opportunity cost becomes the lost divi-
dend revenue from potential investments, rather than interest payments
if the money were borrowed. Today's investment scene encompasses a num-
ber of "safe" investments such as money market plans, certificates of
deposit (C.D.), etc. Due to the general nature and broad scope of this
study it would be better to use a standard savings account, at sixXx per-
cent interest, for the investment opportunity of the differential monies
from the upfront costs for two two types of homes. For this study, the
opportunity cost is included as a positive cash flow (a cash flow to the
homeowner) to the case which has the lower upfront costs. 1In most en-
gineering economic analysis applications, the opportunity cost is as-
sessed over the entice planning horizon. 1In a case such as this, there
is no basis to assume that the homeowner that paid the lower upfront
costs, would retain the differential amount in investment opportunities
and not spend it over the planning horizon. A more fair, but somewhat
arbitrary (since it would be impossible to accurately estimate the per-
iod) assessment would be to assess the opportunity cost for the first
Eive years and then cancel it. This assessment allows the homeowner
with the lower upfront costs to earn revenue from the opportunity cost
principle, but does not unfairly penalize the higher upfront cost home
over the entire life cycle. An alternate method of taking the opportun-
ity cost into consideration would be to either (or both) invest the
monies from the difference in first costs in a method of investment
which yields more than siX percent interest, or apply the opportunity
cost over more than the first five years. Using an investment which
yields a higher rate-of-return would account for those persons who are

more willing than most people to invest in opportunities which have a
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higher risk than the "safe" investments of savings accounts. Applying
the opportunity cost over a longer period of time would account for the
fact that the homeowner who paid the lower upfront costs will have a
somewhat better style of living for more than five years because he was
able to use the money saved on the upfront costs very effectively to
better his style of living. The difference in the two methods is that
when a greater return on invested monies is estimated or if the oppor-
tunity cost is applied over a longer period of time the result is that
the length of time to the break-even point is slightly increased. The
difference could be from a few months to a very few years, depending on
how much higher the rate-of-return is and how much longer the opportun-
ity cost is applied as opposed to the study parameters set forth above.
Some costs, like painting, HVAC equipment, and some maintenance,
are non-annually recurring, but rather occur at a limited number of
specific years in the future. These costs must either be of an identi-
fied magnitude at a future date, or they must be escalated from their
present value by an escalation or inflation rate. After the cost valus
in question has been escalated for the future, it is added to the total
cost in the year(s) in which it has been identified to occur. After all
first costs and costs that occur within the planning horizon have been
added to the years in which they occur, the salvage value (resale value)
of the house is estimated by appreciating the first cost by the resale
appreciation rate. The resale value is placed as a positive cash flow
(cash flow to the owner) in the 30th year. An alternate situation is to
place the resale value at the end of the average home tenure (AHT) and

to eliminate all cash flows beyond the average home tenure year.
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In both cases above (both the 30 year and the AHT planning hori-
zon), the payback period for the two homes under each set of criteria is
calculated in the same manner. The payback period is determined by sum-
ming the individual yearly costs of both housing types one year at a
time until the year that the house with the higher upfront cost yields a
cumulative cost which is either less than or equal to the cumulative
cost for the house with the lower upfront cost. This is then the break-
even year. In the second case, where the planning horizon is taken to
be the average home tenure, if break-even has not occurred by the AHT
year, both of the homes' resale values will be subtracted from their in-
dividual cumulative costs. If break-even then occurs with cash from the
sale, the higher purchase cost home has indeed paid back the higher ini-
tial investment needed for it. If break-even does not occur upon the
sale, the lower purchase cost home is the more economical option. At
this point, it is speculated that all break-even periods will occur
within the 30 year planning horizon; if they do not, then the same pro-
cedure as used in the AHT year is to used in the 30th year to determine

if break-even occurs upon the sale at 30 years.

LCCA Example

In order to clarify the procedure used for the LCCA, a demonstra-
tive example is presented in this section. The cost values used in this
example are purely for demonstration purposes and are not meant to
predict or replace the actual cost values used in this study. Through-
out this example E/S represents the earth shelter home and A/G repre-
sents the conventional home. All values are rounded up to whole

dollars. The cost parameters for this example are shown in Table I.
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TABLE I

LCCA EXAMPLE: COST PARAMETERS

Cost Value Earth Shelter Conventional
Purchase Cost $90,000 $85,000
Financing Ratio 80% 90%
Closing Costs 350.00 350.00
Closing Related Costs:

Loan Origination Fee 1% of Loan Same

Private Mortgage Insurance none 1/2% down,

1/4% annually

Prepaid Homeowners Insurance 14 mo. 14 mo.
Mortgage Rate (fixed 30 year) 13.50 % 13.50 3
Points 2.00 1.50
Home Appreciation Rate 6%/yr. to 10 yrs. Same
Annual Energy Cost 945.00 2100.00
Annual Homeowners Insurance 458.00 455,00
Exterior Painting @ 5 yr. int. 300.00 1000.00
HVAC Replacement @ 12 yr. int. 1800.00 2500.00

Inflation = 5% per year
Energy Escalation Rate = 2-1/2% per year (separate from inflation)

PMI is cancelled after principal is down to 80 percent of original home
value. )

The first step is to calculate the costs that must be paid upfront;
these are 1) closing costs; 2) closing related costs (includes loan
origination fee, private mortgage insurance, and prepaid homeowners
insurance); 3) downpayment; and 4) points. The closing costs are as
listed in Tables I and II; $350 for each home. The loan amount is fig-
ured by multiplying the purchase price (or value) of the home by the
financing ratio (financing ratio is the percentage of the home value
that the mortgage company will lend, the financing ratio is also known
as the loan-to-value ratio). The loan origination fee (LOF) is simply
one percent of the loan amount; for the E/S this is equal to ($90,000 X

80%) X 1% = $720; for the conventional home the LOF equals ($85,000 X
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90%) X 1% = $765. The E/S requires no private mortgage insurance (PMI)
since PMI is only required on any financing over 80 percent and after
the principal is paid below the amount it would have been with 80 per-
cent financing the PMI can be cancelled. The PMI for the A/G requires
that 1/2 percent of the loan amount be paid upfront, or $383, Prepaid
homeowners' insurance is 14 months at the regqular rate, less a 15 per-
cent discount for a brand new home. For the E/S the prepaid insurance
is: (14/12)(458)(0.85)= $455; the A/G requires $452. The downpayment is
very simply the purchase cost times one minus the financing ratio (the
difference between the home value and the loan amount), for this example
the downpayment for the E/S is $90,000(1-0.8)= $18,000, the A/G downpay-
ment is $8500. Finally the points; (a point is 1 percent of the loan
amount) the E/S has two points (or two percent of the loan amount) which
equals $1440 and the A/G's points are $1148. A summary of all closing

and upfront costs is presented in Table II.

TABLE II

LCCA EXAMPLE: CLOSING AND UPFRONT COSTS

Cost Earth Shelter Conventional
Closing Costs $ 350 $ 350
Loan Origination Fee 720 765
Private Mortgage Insurance none 383
Prepaid Homeowners Insurance 455 452
Points 1440 1148
Downpayment 13,000 8,500

Totals $20,965 $11,598
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The annual costs are broken into two parts, those that stay con-
stant and those that escalate over time. The only cost value that re;
main constant is the mortgage amount. By using the tables in Appendix
C, the monthly mortgage cost for the E/S is ($90,000 X 0.8) X 11.45
/1000 = $825, annually this relates to $9893. The A/G annual mortgage
payment is $10,512.

The costs that escalate annually are also broken into two groups,
those that escalate directly and those that escalate indirectly. Those
that escalate directly are ones like energy, maintenance, and equipment
replacement. These are figured quite simply by adding the escalation
percentage to the previous year's cost. For example, the first year the
E/S energy cost is $945, the second year it is two-and-one-half percent
greater, or $967, the third year it is again two-and-one-half percent
greater than the second year, or $993, and so on. At the 30th year the
cost should be approximately $1,934 (if a person follows the example he
may find that he is several dollars off, this is due to rounding error).

The only cost that escalates indirectly is the annual insurance
cost. The insurance cost is linked to the homes' value and the cost
goes up as the value of the home goes up, but not necessarily {n a di-
rectly proportionate ratio. Appendix C includes a table of normalized
insurance costs (these are discussed in Chapter 5 of this thesis), which
reveal the annual insurance cost for a particular home value. For exgam-
ple, at the end of the first year the E/S home is worth six percent more
than its original value (see Table I for home appreciation rate), this
yields an insurance rate of $478. The second year the home has appre-
ciated to $101,124 and the resultant insurance is approximately $502,

and so on. A summary of the annual costs for the first 15 years of a 30
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year life span is shown in Tables III and IV. Table V gives a summary
of both the annual and running total costs for the two housing types, up
to the break-even year.

As stated earlier, the numbers in this example are Jjust for illus-
tration purposes. Some of them are actual numbers but this is not meant
to be a prelude to the results of the actual thesis analysis. As can be
seen, the payback occurred in the sixth year of the life cycle in this
example. The payback was determined by adding the additional incremen-
tal costs from each year into a total summation cost. When the total
summation switches to being lowest for the home with the highest first

cost, then payback is achieved.

TABLE III

LCCA EXAMPLE: ANNUAL COST SUMMARY FOR
EARTH SHELTER

Mortgage Annual Annual Exterior HVAC Equip.

Year Payment PMI Energy Insurance Painting Replacement
1 $9893 0 $945 $458 0 0
2 9893 0 9269 478 0 0
3 9893 0 993 502 0 0
4 9893 0 1018 526 0 0
5 9893 0 1043 554 401 0
6 9893 0 1069 578 0 0
7 9893 0 1096 610 0 0
8 9893 0 1123 638 0 0
9 9893 0 1151 672 0 0
10 9893 0 1180 715 537 0
11 9893 0 1210 757 0 0
12 9893 0 1240 757 0 3622
13 9893 0 1271 757 0 0
14 9893 0 1303 757 0 0
15 9893 0 1335 757 719 0




LCCA EXAMPLE:

TABLE IV

ANNUAL COST SUMMARY FOR
CONVENTIONAL HOME
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Mortgage Annual Annual Exterior HVAC Equip. Opp.
Year Payment PMI Energy Insurance Painting Replacement Cost
1 $10,512 191 $2100 $455 0 0 =562
2 10,512 191 2153 458 0 0 -562
3 10,512 191 2206 482 0 0 -562
4 10,512 191 2261 502 0 0 -562
5 10,512 191 2318 526 1338 0 -562
6 10,512 191 2376 554 0 0
7 10,512 191 2435 582 0 0
8 10,512 191 2496 610 0 0
9 10,512 191 2559 638 0 0
10 10,512 191 2623 677 1791 0
11 10,512 191 2688 677 0 0
12 10,512 191 2755 677 0 5030
13 10,512 191 2824 677 0 0
14 10,512 191 2895 677 0 0
15 10,512 191 2967 677 2397 0
Opp. Cost = Opportunity Cost
TABLE V
LCCA EXAMPLE: TOTAL COST SUMMARY
Earth Shelter Conventional
Year Incremental Total Incremental Total
0 $20,965 $20,965 $11,598 $11,598
1 11,296 32,261 12,696 24,294
2 11,340 43,601 12,561 36,855
3 11,388 54,989 12,829 49,684
4 11,437 66,426 12,904 62,588
5 11,891 78,317 14,323 76,911
6 @@ 11,540 89,857 @@ 13,633 90,544 @@
7 11,599 101,456 13,720 104,264
@@ = Break-even year
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Cost Compilation Procedure

The procedure used to compile cost data for the study is not nearly
as structured as the one used for performing the LCCA. 1In fact, the
procedure used for gathering the cost data began as a pursuit of a se-
ries of educated guesses as to where the data might be found and then
following all of the leads connected with each source until the approp-
riate data were found. Although this procedure is mostly "unstruc-
tured", it does work rather well when an appropriate effort is put into
the search. Also, this procedure is a very commonly used method that
can be used for almost any type of information search.

For information that would likely be published, the search started
in both Oklahoma State's main and architecture libraries. The search
consisted primarily of looking through the periodical indexes, especial-
ly through the ones published in the last two years, to get the most
current information. For information that does not change rapidly,
mostly historical type information, the card catalog was checked under
the appropriate headings and/or authors. This initial search through
the libraries revealed what information would have to be gained through
other sources and what information could be pursued in the library.

Some of the information found in the initial search of the library can
be used later to substantiate information gathered by other methods.

Cost data, such as insurance costs, etc., that were not likely to
be published in a usable fashion, if at all, were found by approaching
professionals in each particular field in which cost aata were required.
This method does have some drawbacks in that occasionally the profes-
sionals are somewhat wary of providing information in fear that the in-

formation they provide could somehow be legally binding. In this study,



all information gained through the help of professionals will remain
anonymous in order to preserve the privacy of the individuals who pro-
vided information; also, so that they will not be put in-the awkward
position of having any specific information, which may have become out-
dated, binding. In this area of cost data gathering, some of the infor-
mation found in the initial search helped by providing a sufficient
background so that the proper gquestions could be asked in order to gain
information that may ordinarily not be readily available.

Another part of the cost data that could not be found in a useable
format in the library search was information on the building costs for
both types of homes. For this type of cost, personally contacting pro-
fessionals in the field, such as contractors and architects, simply was
not time efficient. Instead, a questionnaire was distributed to a group
of contractors who attended an earth shelter seminar hosted by Oklahoma
State's Architectural Extension. Also, a questionnaire with the same
content was mailed to architects and contractors who were recommended by
Architectural Extension and faculty of the School of Architecture as
having either interest or experience in building earth shelters and who
could possibly furnish building cost information. This method worked
moderately well, the largest single problem was a lack of response from
the survey recipients. Those who did take the time to respond furnished
valuable information.

By using these three types of gathering data; literature search,
personal contact with professionals, and mailed survey, most all of the
data needed to perform the LCCA were compiled. Any data that were not
available through any of the three methods above were found by an alter-

nate method. This alternate method was a very unstructured method of



simply asking questions, about the required area for which cost data
were needed, of any person who either might know the answer or be able

to provide further leads to track down the information.
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CHAPTER V

QUANTIFICATION OF COST DATA

General Format

The cost data are broken down into four major sections for the two
types of housing studied (both conventional and earth shelter). Each
section relates to a different phase of home ownership and purchase,
The first section is the purchase and financing section. This section
is chosen as the first because of its position in the life of a home -
the house must be purchased before it can have annual operating costs.
The second section covers the largest factor of the annual operating
costs - it is the annual energy costs. The energy costs are separated
from the rest of the operating and maintenance costs because the energy
costs tend to be more substantial than the other operating and mainten-
ance costs and reduced energy costs are one of the largest factors that
attract people to earth shelters over conventional homes. Third is the
annual owning costs. Costs that fall into this category are costs such
as mortgage payments, home insurance, and annual maintenance. Lastly
maintenance and replacement costs that do not usually occur annually are
presented. Costs that will typically be covered in this section are

major equipment replacement, major maintenance, etc.

Purchase and Financing

The purchase and financing section includes all costs related to
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the purchase of the two types of homes. Costs in this section include
1) typical total purchase price of the home; 2) down payment rate (€i-
nancing ratio or leverage); 3) closing costs, prepaid insurance and re-
lated costs; 4) resale appreciation rate; 5) mortgage interest rates and
discount points (mortgage interest points).

For this study a 1600 square foot home was chosen as the average
size home on which to base all cost values. Although all costs are
based on 1600 square feet, when the total costs are broken down to a
"per square foot" cost they should remain fairly accurate for plus or
minus 10 to 12 percent total square footage. The 1600 square foot basis

was derived from a December 1983 article in U.S. News & World Report

which listed the average home size for 1982-1983 to be about 1690 square
feet and that the average size was decreasing somewhat. From the infor-
mation given in this article, 1600 square feet seemed to be a good esti-
mate for the coming several months (30). The value of 1600 square feet
was also validated by interviewing a real estate broker, John Edmunds,
in Tulsa. He said that the average size home currently being built in
the Tulsa area (according to their research) was about 1400 squaré feet.
However,'that value included a recent burst of very small "starter
homes”, which fall into the 1000-1200 square foot range. Edmunds felt
that if those very small homes were taken out of the picture the average
would be about 1600 square feet. He also indicated that associates in
the Oklahoma City area were reporting similar findings (32). The 1600
square foot size for the earth shelter is somewhat smaller than indi-
cated by findings from the Center for Natural Energy Design (CNED); how-

ever, the average size of 2042 square feet found in CNED's survey may
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have been skewed somewhat by a very few homes with as much as 5000

square feet (5).

Total Purchase Price

To find the Qypical purchase price of each type of home, a ques-
tionnaire was sent to various architects and contractors who had
experience with both conventional and earth shelter building. The ques-~
tionnaire and details of the results are too bulky to be included in the
text and are, therefore, in Appendix B of this thesis. The results of
this qguestionnaire are by no means "the definitive guide to home
prices", however, they are good average numbers for a broad based study
such as this. A list of the values for custom homes is given in Table
VI (only custom homes are given here since they are the focus of the
study rather than tract homes, for a complete listing of the results,

see Appendix B).

TABLE VI

PURCHASE COST OF CUSTOM HOMES

Housing Type Minimum Cost Average Cost Maximum Cost

Barth Shelter $ 81,200 $ 90,960 $ 100,720
Conventional $ 73,040 $ 84,000 $ 94,960
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Broken into per square foot costs, the conventional homes range
from a minimum of $45.65 to a maximum of $59.35 with the average at
$52.50. The average cost relates very well to the estimated cost of
approximately $45.00 per square foot for new conventional tract homes
(32). From the survey (covered in Appendix B), custom homes average
about 10 to 15 pefcent more than tract homes. This would place the
$45.00 per square foot for tract homes very close to $51.00 to $52.00
per square foot for custom homes.

From the survey conducted for this thesis, the cost per square foot
for an earth sheltered home was found to range from a minimum of $50.75
to a maximum of $62.95, with an average of $56.85. For comparison a
project in the Denver area, being developed by Charles Lane, which was
started in the winter of 1983-1984, includes duplex and 4-plex earth
shelter tract homes which the developers plan to be able to sell for ap-
proximately $52.65 per square foot (33). If earth shelters achieve the
same 10 percent advantage for tract homes as conventional homes exhibit,
this would yield a cost of approximately $58.00 per square foot, which
is slightly higher than the cost estimates from the survey done Eor this
study. However, the project mentioned above is for the Denver area,
which has a higher cost of living factor than does Oklahoma. Another
project reported early in 1983 was a subdivision in Wisconsin, which had
a restrictive covenant which required that every home built must be an
earth shelter with at least 50 percent of the roof with earth cover. At
the time of the report, the homes in the subdivision were being built
for about $50.00 to $55.00 per square foot (34). Escalating these costs

by inflation over the past year and allowing for the higher cost of
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living in the Wisconsin area, these costs also fall very close toO those

found in the survey done for this study in Oklahoma.

Financing Ratio

With rapidly rising home costs and interest rates in the past
years, financial lending institutions have devised a number of alternate
financing schemes, such as adjustable rate mortgages, graduated payment
plans, etc. All of these alternate plans are in addition to mortgage
underwriting by thHe Veterans Administration (VA) and the Federal Housing
Administration (FHA). For this study a standard conventional financing
plan has been used for a number of reasons. According to recent re-
ports, the standard conventional mortgage is still the most popular,
although the alternate plans are beginning to be somewhat more accepted
by wary homebuyers (31.32). Also, using a plan such as the VA for a
study such as this would not be reasonable due to the restriction of
having to be a veteran. A similar argument must be used against FHA
financing. 1In order to get FHA to underwrite a mortgage, the home must
be FHA approved. 1In the past FHA has been somewhat erratic about ap-
proving homes, and they have generally stayed away from anything that is
a deviation from the norm, including some energy efficient above ground
homes. Also FHA tends to be more aligned toward lower income (but not
poverty level) and first time buyers, the lending ceilings that FHA has
would not allow financing on some of the upper home values which are to
be used in this thesis.

The financing ratio (sometimes called the loan-to-value ratio) for
homes is usually determined by how easy it is for a lending institution

to sell the mortgage to an underwriting agency. The easier it is For
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the lending agency to sell the mortgage, the higher ratio of financing
they will provide. Meahing, if they can sell a mortgage to a mortgage
underwriting institution easily, then they will be much more willing to
lend a greater amount toward the purchase price of the home, which means
a smaller downpayment. For conventional loans on most new conventional
housing, the financing ratio is usually more a function of the homeown-
er's financial position and credit rating than a function of the home.
However, on non-conventional homes (which an earth shelter would defi-
nitely be classified as) the lending agencies look at the marketability
of the property (both the land and home). If they think that they could
easily regain their investment if the homebuyer were to default, then
they would be willing to loan at a higher ratio than if they did not
feel that they could easily regain their investment. The key word here
is "easily", the lending institutidn is not in the real estate business,
it is in the money business. If they have some property that they have
had to repossess, they do not want to hold that property, hut rather get
rid of it very fast.

Until recently most of the traditional federal mortgage underwrit-
ing agencies have been very wary of and have tended to avoid, under-
ground homes. Recently the Federal National Mortgage Association (FNMA)
has broken tradition and has started buying loans secured by earth shel-
tered propverties. The only restriction that FNMA has is that the finan-
cing ratio not be more than 80 percent (35). Earth sheltered homes are
still fairly new on the housing scene and for most areas of the country
(Oklahoma included) they have not been adequately tested on the resale
market. This does not mean that it is impossible to obtain financing,

in fact many earth shelter residents have not had any major trouble
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obtaining financing, however, it does usually mean that the financing
ratio (loan-to-value ratio) is lower. This means that an earth shelter
is much more likely to only receive 80 percent financing rather than the
90 or 95 percent common to new conventional housing. Lending agencies
are very conservative and no lender wants to bhe the first to start a new
trend in lending, so for now most are content to wait until earth shel-
ters have established themselves in the resale market before they start
lending higher ratios.

In a recent earth shelter "speakout" (March 16-17, 1984), sponsored
by Oklahoma State's Architectural Extension, Dottie Kasey from Liberty
Federal Savings and Loan in Enid, the speaker on the financing of earth
shelters, indicated that most lenders in Oklahoma tended to stay with
the 80 percent lending rate for earth shelters. John Edmunds, a Tulsa
real estate broker, said that he had not encountered any lenders that
had any experience with earth shelters and that most lenders would prob-
ably stay with the 80 percent lending rate for non-market-tested hous-
ing. Edmunds said that currently, most people who can qualify for a
mortgage on the home that they are trying to buy have no problem obtain-
ing 90 or 95 percent financing, with 90 percent financing being slightly
more popular. Edmunds also said that 100 percent financing is very rare
for any type of mortgage (32). In summary, the primary financing ratios
used for this study are 90 percent for the conventional house and 80

percent for the earth shelter.

Closing and Related Costs

The closing costs, prepaid insurance, and other related costs

(these costs along with the downpayment and loan "points" are the
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upfront costs) vary somewhat from area to area and also vary with dif-
ferent insurance companies and financing institutions. These costs can
be (and have been) "generalized" fairly well by lending agencies and
real estate companies. The actual prepaid insurance cost is presented
in a later cost section, however the usual policy is that the amount is
equal to 14 months at the normal rate (32). Typical closing costs for

80 and 90 percent conventional mortgages are as shown in Table VII.

TABLE VII

TYPICAL CLOSING COST SUMMARY

80 percent 90 percent
Buyers Closing Costs financing financing
Appraisal Fee $150.00 $150.00
Credit Report 30.00 30.00
Survey & &
Recording Fee 18.00 18.00
Mortgagee's Title Ins. 30.00 30.00
Loan Origination Fee 1% of loan same
Photographs 8.00 8.00
Amortization Schedule 2.00 2.00
Attorney Fees 75.00 75.00
Escrow Fee 30.00 30.00
Underwriting Fee 18.00 18.00
Private Mortgage Ins. 0 2% @
Totals 361.00 + LOF 361.00 + PMI + LOF

& - Normally the lender obtains a survey so there is no need for the
homebuyer to also obtain one.

LOF - Loan origination fee.

PMI - Private mortgage insurance.

@ - Normally 1/2% of the loan amount is paid at closing and 1/43%
annually.

Source: Reference (36)
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Resale Appreciation Rate

The resale appreciation rate of real estate fluctuates with the
economy. However, when the economy is in a depression period, real es-
tate usually does not decline, but rather holds steady or increases very
slowly. 1In the past decade, the annual appreciation rate on homes has
reached as high as 10 to 12 percent, here in Oklahoma. This high point
was only temporary and the current rate is back to a more normal 6 per-
cent. A home will appreciate at this rate for about the first 10 years
of its life. After the first 10 years, the appreciation is much more
sporadic and relates strongly to the buy/sell activity and the current
demand in the immediate area around a home. Looking ahead after 10
years of appreciation it becomes very difficult to predict with any ac-

curacy the further appreciation rate of a home (32).

Mortgage Rates and Discount Points

Mortgage interest rates and discount points change constantly, usu-
ally they change every Thursday when the new rates on "T-bills" (U.S.
treasury bills) come out. Mortgage rates a few years ago (October,
1981) reached an all time high of 17.5 percent. Since then mortgage
rates reached a periodic low of 12.5 percent, for fixed rate federally
insured mortgages, late in 1983 (31). Currently, the mortgage rates for
FHA and VA are back up to 13.00 percent with 4.5 discount points. While
fixed rate, 30 year conventional mortgages are currently running around
13.50 with only 1.5 to 2.0 points for 90 or 80 percent financing respec-
tively. Edmunds reports also that most lenders are expecting that the
Fed's (U.S. Federal Reserve Board) tight money policy is going to drive

interest rates back up to 17 to 18 percent by the end of 1985. The
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lenders are getting their information from the well known financial for-
casters at places such as E. F. Hutton and Merrill Lynch (32). To back
up these predictions of much higher interest rates, many economists,
financial experts, and forecasters shown or interviewed on national
nightly news programs are also predicting much higher interest rates by
the end of 1985. These economists state both the Fed's tight money pol-
icy and the current estimated growing national debt as the prime reasons

for the likely much higher interest rates.

Annual Energy Costs

To find the costs of energy consumption for the two types of homes,
the first step was to look directly for information concerning the total
energy costs for homes. This type of information is very rare and most-
ly incomplete. Part of the reason is the personal privacy issue, people
just do not want their energy bills to be public information. An alter-
native to the method of using actual energy bills was chosen. 1t is
relatively easy to obtain information concerning the total energy con-
sumption of a selected home or group of homes and the rates that the
utility companies charge is public knowledge by law.

About four years ago, the Center for Natural Energy Design (CNED)
working in the College of Engineering, Architecture and Technology at
Oklahoma State University surveyed persons in nine states, including
Oklahoma and surrounding states, who either lived in earth shelters,
were interested in building an earth shelter, or were currently building
one. A part of this survey included obtaining permission for the local
utility company to release information concerning the homes' energy con-

sumption. Later an OSU graduate student, Lanny Seals, did his thesis in
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an area which required more information about energy consumption for
both earth shelters and conventional homes (40). The energy consumption
values used in this thesis are derived from the research done by Seals
and CNED. Although the research done by Seals and CNED covered nine
states, only the information for Oklahoma is used, for reasons covered
in the scope and limitations chapter.

The decision to use total energy consumption as opposed to only the
energy consumption needed to condition the home was based on findings by
CNED (in the survey mentioned above). CNED found that since most earth
shelter residents have utility bills which are substantially lower than
the ones for their previous conventional home they make little effort to
utilize some of the many energy saving lifestyle modifications that most
people who live in conventional homes practice (6). These modifications
are ones such as keeping the home warmer than desired in the summer and
cooler in the winter, using a limited number of rooms so that little
conditioning is required for the non-used ones, etc.

The energy consumption data gained through the research by Seals
and CNED took all energy from petroleum based fuels that was used on
each site and converted it all into an electrical equivalent. Most of
the houses in the study were either total electric or primarily elec-
tric. The finding for a typical modern, but not specially built, con-
ventional home in Oklahoma was approximately 13.93 kWh per square foot
per year, this relates to 22,285 kWh per year for the 1600 square foot
home used in this study. At least 50 percent of the earth shelters were
found to consume approximately 10.80 kWh per square foot per year
(17,275 kWh per year) and nearly 16 percent of the homes consumed as

little as 6.87 kWh per square foot per year (10,989 kWh per year), less
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than one half that of the conventional home. Both the lower and higher
values for the earth shelter are studied to find their relative effect
on the overall life cycle payback.

Utility rates vary somewhat around the state, depending on which
major utility company serves a particular area, if the local utility is
a major utility (such as OG&E or PSO) or if the local utility buys elec-
tricity from a major utility and then adds a service charge to it. An-
other factor, which is impossible to predict, is the fuel adjustment
charge. This charge is an adjustment factor for the varving price which
the utility has to pay for natural gas. If the price of natural gas
eXceeds a limit set by the Oklahoma Corporation Commission, then the
extra cost is passed on to the consumers via the fuel adjustment charge
(if the price is lower it means a larger profit for the utility). Also,
there are varying charges for summer and winter usage (on-peak and off-
peak). Some utilities also have varying rates for varying consumptions,
the more that is used, the less it costs per unit. Through an informal
phone survey of some of the major utilities, an average cost of approxi-
mately five-and-one-half cents ($0.055) per kWh was determined. The
$0.055 per kWh value is an average value and the actual cost in a par-
ticular case could be a few percent higher or lower. Using this cost
per kWh yields annual energy costs for the conventional home to be about
$1225 and for the earth shelter a range from $950 for a high down to
$605 for a low.

Predicting the inflation of energy costs is a very uncertain task.
Those people who have found that they can accurately predict the in-
crease in prices are too busy becoming millionaires to tell what the

price is going to do and those who only thought they could accurately
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predict the price are in bankruptcy court. In Oklahoma, most electri-
city is generated in natural gas fired plants. The ongoing deregulation
of natural gas could have a tremendous effect on the price of electri-
city. Forecasters tend to agree that the cost of energy is going to
increase, however, they disagree on the rate by which it will increase.
Some, such as Ulf Lantzke, head of the International Energy Agency, feel
that with the recent weakening of OPEC, energy costs will keep pace with
the general inflation rate and will only exceed it by a small amount, if
at all (41). Others feel that the deregulation of natural gas will send
energy costs in Oklahoma, "through the roof". Although much has been
published on where energy costs have been, very liktle has been pub-
lished on where they are going. For this study two stages of energy es-
calation will be studied; 1) energy escalation to be at the same rate as
the prevailing general inflation rate (5.7 percent); and 2) energy es-

calation to be twice the general inflation rate.

Annual Owning Costs

Annual owning costs encompass such costs as the mortgage payments,
insurance payments, and any annually recurring maintenance that may be
substantially different for the two types of homes. The mortgage cost
is purely a function of the following three factors: 1) the amount of
the loan; 2) the mortgage interest rate; and 3) the life span (or term)
of the mortgage. The first factor, the amount of the loan is simply the
cost of the home less the downpayment, the amount of money that the
mortgage company has loaned for the home. The second factor, the mort-
gage interest rate, is impossible to predict with accuracy because it

varies from week to week (as covered in an earlier section in this
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chapter). For this reason the interest rates used in this study cover a
range from the current 13.50 percent up to the projected 17.0 to 18.0
percent by the end of 1985. The third factor is the life span (or term)
of the mortgage, for this study the common 30 year mortgage has been.
With the new and varied financing plans available today, new mortgage
terms have come available also, such as a variable term (very similar to
an adjustable interest rate mortgage except the payment stays constant
but the term of the mortgage varies). However, the 30 year mortgage
term is still the most popular by far. To calculate the annual mortgage
payment requires a set of mortgage tables which lenders use, or the
equation which all of those tables were derived from (the equation re-
quires a calculator which will perform exponential calculations). The
P+I (principal and interest) tables are bulky and are therefore given in

Appendix C. The equation is as follows:

Monthly P+I = Loan Amount X ((i(1+i)"n)/(((1+i)"n)-1))

Where: 1
n

the annual percentage rate divided by 12 months

term of the mortgage in years X 12 months per year

symbol meaning "raise to the power of"

Note: The equation is normally rounded to the fourth signif-
icant digit.

Source: Reference (30).

Insurance costs are dependent on a wide variety of factors, such as
the location of the home, type of finishes, exterior facade materials,
the company's experience with a particular home type (when the home is a
new type as is earth shelter), etc. Insurance companies base a large
portion of their rate structure on the risk history of various condi-
tions that affect a home. Insurance companies also are like lending

institutions, in that they are very conservative and an ‘individual



67

company does not want to be the first to set a new trend in establishing
insurance rates and policiés. Some earth shelter advocates state that
an earth shelter home is so safe that it does not require any insurance
at all. This type of thinking is not very wise. One reason is that if
a mortgage company has a lien on the property, they usually require that
the property be insured for at least the value of the mortgage and some
require full replacement value to be carried. Another reason is that no
matter how safe a home is, Murphy's Law of Trouble; "if anything can go
wrong, it will at the most inappropriate time"; is almost always in ef-
fect. Why should anyone risk losing what is probably one's greatest in-
vestment and have no financial recourse to replace all one's belongings
because there was not an insurance policy in effect? For this study,
the option of the earth shelter not requiring any insurance is consid-
ered non-logical and a non-valid case and has not been considered as a
factor.

As stated earlier, insurance rates vary depending on many factors.
Insurance rates also vary depending on what company is chosen to do bus-
iness with. When a lender checks a potential homebuyer out to see if he
can qualify for a pérticular mortgage, the lender uses a normalized in-
surance sqhedule. This normalized insurance schedule is like an average
of what rates can be expected; the actual rates may be slightly higher
or lower, but they usually vary by only a few percent. These normalized
rates will be used for the conventional home, since they are more con-
stant than the almost infinite variety of actual rates that are avail-
able to a homeowner. A partial listing of the annual insurance costs is
shown in Table VIII (for a complete listing see Appendix C). Most in-

surance agencies offer insurance discounts for new homes, through about
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shown in Table IX (37).

TABLE VIII

NORMALIZED HOMEOWNER INSURANCE RATES

A list of common discounts for new homes is

Home Annual Home Annual Home Annual
Value Premium Value Premium Value Premium
$70,000 $378 $74,000 $396 $90,000 $458

71,000 380 75,000 401 95,000 478

72,000 385 80,000 417 100,000 498

73,000 390 85,000 455 105,000 518
Source: Reference (36).

TABLE IX
NEW HOME INSURANCE DISCOUNT
Year Discount Year Discount
New 15 3 4 8 %

1 10 % 5 6 %

2 10 % 6 4 3

3 10 3 7 2 %
Source: Reference (37).

Some earth shelter advocates claim that very substantial insurance

savings may be gained with earth shelter homes.

This is only true to a
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certain degree. A recent study by Earth Shelter Living magazine re-

vealed that some insurance companies do offer some discounts to earth
shelters and other energy conserving designs. However, substantial is
relative, the discounts range from 10 percent to 30 percent, with most
falling more toward the lower end. The most important finding of this
study is that most of these discounts are not automatic to an earth
shelter, each individual case must be reviewed by the insurance inspec-
tors and company to determine how much, if any, discount is to be ap-
plied. A full set of house plans with both a registered architect's and
registered engineer's seals on them is mandatory for the evaluation.

Another interesting aspect found in the Earth Shelter Living study was

that most of the insurance companies listed as offering discounts are
primarily located in the northeast part of the country and are virtually
unknown here in the southwest (38).

The lack of published information on insurance discounts for earth
shelters required that further study be done in this subject area. The
most direct method of gathering information was chosen - go directly to
the insurance companies and/or their representatives. For this phase of
the study an interested insurance agent, Mary Edmunds of Broken Arrow,
Oklahoma, was of great assistance. Many insurance agents, both company
agents and independent agents, were contacted about any policy that
their company (or companies) might have. The results were that in Okla-
homa, there is almost no set policy toward discounts for earth shelters.
The findings were that each case would have to be closely examined indi-
vidually. Then there was no guarantee that an examined case would be
granted a discount. Most representatives reported that the feelings of

their company were that they (the company) did not have enough
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experience in insuring earth shelters in order to have historical track
record information on which to base a discount. Also they felt that if
a discount was granted, it would likely not exceed 10 percent (37).
Therefore, for this study, earth shelters are considered to only receive
no discount to a maximum of a 10 percent discount over rates for the
conventional home.

The primary factor in determining the escalation rate of insurance
costs is related to the appreciation rate of the house. General rate
increases come sporadically when the state board allows increases. To
predict these increases is virtually impossible. 1In order to keep the
cost data as accurate as possible, the only escalation considered here
are the increases due to the property increasing in value and the cover-
age increasing correspondingly.

This study has not revealed any annual maintenance costs directly
related to the homes that would be substantially different for the two
types of homes. Some studies have identified HVAC equipment maintenance
as a point of subspantial difference (1l4), however the major cost item
for most preventative maintenance programs is the labor cost of having
a maintenance check performed; the actual parts dosts are usually minor
compared to the labor cost, except for when a major problem is discover-

ed. Therefore, no annual maintenance cost will be included in the LCCA.
Non-Annual Maintenance

This-section covers maintenance such as exterior painting, major
equipment replacement, and roofing replacement. The maintenance and re-
pair items in this list do not occur annually under normal conditions.

As mentioned earlier in this study, maintenance and replacement for
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items such as interior painting, flooring replacement, etc. are not in-
cluded in this study for the reasoﬁé stated in the scope and limitations
chapter. There are two different ways to examine the exterior painting
costs and both are valid. One is the cost of the paint and miscella-
neous supplies for the do-it-yourself job, and the other is the cost for
a professional paint Jjob. Both of these methods of house painting are
commonly used, the major difference in the results is the effect the
paint job has on a homeowner's bank account. For a conventional house,
the do-it-yourself Jjob can typically cost less than $100 and easily cost
less than $200. To have the same house professionally done would easily
cost five times that amount and maybe-more. In an attempt to be practi-
cal about the painting issue in this study, a cost middle ground between
a do-it-yourself and a professional job has been used. The reasoning is
that in all except rare and isolated cases, thé cost of painting will
not be one of the primary reasons for selecting one type of home over
the other, rather the cost of painting will normally either be an added
benefit or an accepted burden. To help backup this stand, the cost of
painting is small in relation to many of the other annual costs and only
makes a difference of a very few months in the life cycle (quite possi-
bly a difference of only one month).‘ With the relative uncertainty and
generalizations of many costs in this study a difference of one month
should not be a deciding factor as to which house is actually better.
The University of Texas - Arlington (UTA) study gave average pro-
fessional painting costs for the year that the study was done (1978)
(14). By increasing those costs by the increase in the consumer price
index from then to now (early 1984) a fairly accurate value should be

obtained. From 1978 to late 1983 the consumer price index rose by a
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factor of approximately 107 percent (39) while the average cost of
building construction only rose 69.3 percent over the same period (42).
Using this increase would yield painting costs of approximately $400 for
the conventional house and approximately $70 for the earth shelter. By
estimating costs for a do-it-yourself job to be $130 for the convention-
al, and the same ratio as the costs above for the earth shelter, or $23,
and then averaging with the professional costs yields costs of $265 for
the conventional and $47 for the earth shelter. The time frame of
painting every five years, as researched in the UTA study, is very
reasonable and has also been used in this study (14).

The UTA study also researched the average life of a typical HVAC
system and the cost of replacing a system (l4). The tvpical 1life span
that UTA arrived at was 10 years, which has been used for this study.
The costs found by UTA have been increased by the Means building cost
index increase over the time period from the UTA study to present. As
mentioned above, the Means cost index increased 69.3 percent over this
period. There was no appreciable difference in the increase of cost in-
dices between Oklahoma and Texas, therefore the 69.3 percent increase
was applied directly to the cost value given in UTA's study. By ap-
plying this increase factor to UTA's findings the following costs for
HVAC replacement are found: $1120 for a conventional home and $450 for
an earth shelter.

The question of roofing replacement is a very difficult one. Ac-
tually it is simple for the conventional home, roofs are known to last
only a certain number of years on the average and replacement costs are
reasonably consistent within a region. For the earth shelter the gues-

tion is not so simple. The correlating aspect to the conventional house
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would be the "roof's" waterproofing system on an earth shelter. The
waterproofing systems presently on the market that are performing best
are for the most part not tested over long periods of time, mainly be-
cause earth sheltering is relatively new. These waterproofing systems
are thought to be very good and reliable and to have extended life
spans., However, they have not been field tested over a long period of
time and there is a question of how long they really last. It has been
decided for this study that this question will remain not fully an-
swered. This study's primary focus is on the first years of the life
cycle and a factor that will only affect the life cycle costs very late
in the life cycle will have no effect on the early year's results and
should not warrant extended study. This is not to say that the aspect
of possible future waterproofing repairs are not important in the decis-
ion of which home is economically better, but rather that it is out of
the scope of this study.

The UTA study handled the question of the longevity of waterproof-
ing systems in a very similar manner as chosen for this study. UTA's
approach was to estimate that, at the same time interval £or convention-
al roofing replacement, the earth shelter would also need some repair
that would not require major removal of earth cover. The costs that UTA
assigned each situation were $3000 for a conventional roof and $600 for
an earth shelter (14). However, the house used in the UTA study was 50
percent larger than the house size used in this study. Most roofing
companies base their price for roofing replacement solely on the total
roof area. Therefore the costs from the UTA study should be reduced by
correspondingly for the conventional home and also for the earth shel-

tér. Raising the reduced costs by the Means building cost index results
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in approximately $3575 for the conventional and $720 for the earth shel-
ter. The cost for the conventional home seems in line with current
costs for roofing replacement. The average roofing replacement schedule
for roofing is about 15 years (14).

All of the non-annual costs must be escalated by either a general
inflation rate or an escalation rate for each specific cost. Since no
information is available as to what the specific escalation rates may
be, the general economic inflation rate is used. Recently (1980), in-
flation has reached as high as 12 percent. Most international analysts
are predicting a 5 percent inflation rate for the industrialized nations
over the next five years (1984-1988), with the United States being some-

what higher at 5.7 percent (41).



CHAPTER VI

SENSITIVITY ANALYSIS

Purpose of Sensitivity Analysis

A sensitivity analysis is used in this study in order to identify
those cost factors that have the greatest impact on the life cycle cost
analysis (LCCA). The cost factors in this study that have been identi-
fied as the most likely to significantly alter the results of the LCCA
are as follows: 1) purchase price of the homes; 2) financing ratio
{loan-to-value ratio); 3) mortgage interest rate; 4) mortgage 'points';
5) possible insurance reduction for earth shelters; 6) total energy
costs; 7) exterior painting costs; 8) roofing maintenance, repair and
replacement costs; 9) real estate appreciation rate; 10) general infla-
tion; and 11) inflation of energy costs (which is studied separately
from the general inflation rate).

In order to examine the effects of varving the previously mentioned
factors, each factor was first assigned a baseline value. These base-
line values were mostly derived from the actual cost values which are
used in this study and are covered in Chapter V. The baseline values
for purchase price are the only ones which do not match the values given
in Chapter V. The reason for this was that there was a need to examine
a wider range of purchase price differentials than those Found in
Chapter V.

Basically, the sensitivity analysis consists of varying each cost
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value for each type of home (one at a time) by a magnitude which is rea-
sonable and anticipated to be realistic. Next, an observation of the
effect that varying each value has on the break-even period, as compared
to the break-even period resulting from the base-line parameters, is
made. For this study most of the baseline values that were varied were
the values for the earth shelter, the reason being that most of the cost
variables (such as purchase price of the home, energy costs, etc.) list-
ed above are somewhat less certain for earth shelters than for conven-
tional homes. Some variables (such as the interest rate, mortgage
'points', etc.) may change as the economy changes, and may also vary
between housing types, therefore, both situations were studied. Vari-
ables such as inflation rate and energy cost escalation rate are func-
tions of the economy and will always vary by the same magnitude for each
type of home. The baseline values used for the sensitivity analysis are
shown in Table X.

The procedure for performing each case of the sensitivity analysis
is exactly the same as studying a case in an LCCA. The procedure is ex-
plained and an example is worked in Chapter IV. Since the sensitivity
analysis procedure calls for varying only one cost factor at a time and
leaving all other factors at their respective baseline values, it does
not make any difference in what order the cost factor variables are ex-
amined. The cost variables are not examined in any order of importance
here. A complete breakdown and summary of the annual totals and total-
to-date costs for each case is given in Appendix D. Each particular case
is identified by a case number specified when that case is being discus-
sed. The reader may consult Appendix D for details of each pvarticular

case.
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TABLE X

BASELINE VALUES FOR SENSITIVITY ANALYSIS

Cost Variable Conventional Barth Shelter
First Cost $ 85,000 $ 93,500
Financing Ratio 90% 80%
Mortgage Interest Rate 13.5% 13.5%
Mortgage Points 1.5 2.0
Annual Energy Cost $ 1225 $ 950
E/S Insurance Reduction - 0
Basic Closing Costs 361 361
ExXterior Painting 265 47
Roof Repair/Replacement 3575 720
HVAC Equipment Replacement 1120 450
General Inflation 5.7%
Energy Cost Escalation: (not including
general inflation) 5.7%
Real Estate Appreciation Rate 6%

Results of the Sensitivity Analysis

Baseline Case

The baseline values (case number 1) result in break-even occurring
in the 15th year. At this point in the analysis a 15 year break-even
period is not considered either good or bad, it is simply the break-even
period resulting from the baseline values and is, therefore, the base by

which all other results of the sensitivity analysis are Jjudged.
First Cost

The first parameter to be tested for sensitivity was the first cost
(or purchase price) of the home. By lowering the cost of the earth

shelter from $93,500 (which is the often quoted 10 percent higher than
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the cost for the conventional home) to the same ($85,000) as the conven-
tional home (case number 2), the break-even period was reduced from 15
to 7 years, a very substantial reduction. When the cost of the earth
shelter was increased to 20 percent higher than the conventional (or
$102,000) (case number 3) the break-even period increaseq frbm 15 to 30
years, also a very substantial change. From this observation, the
purchase price of the home appears to be a very powerful factor in
determining the break-even period of the LCCA and could have a very
significant effect on whether or not the earth shelter is economically

better than the conventional home.

Financing Ratio

The second cost parameter examined was the variance of the financ-
ing ratio (the loan-to-value ratio); ‘The financing ;atio Eor the con-
ventional home remained constant in this case, because it is very common
for a homebuyer to receive 90 percent financing on a conventional home.
The financing ratio for the earth shelter was varied, because earth
shelters are not well éstablished on the resale market and there is a
greater chance for the financing ratio to vary. The results of this
case were quite different than expected. When the financing ratio for
the earth shelter was reduced to 70 percent (case number 4) from the
base of 80 percent, the break-even period was reduced from 15 to 12
years. In this case the total upfront cost for the earth shelter was
almost three times that of the conventional home, but the annual mort-
gage cost of the earth shelter was reduced by 12.5 percent, which made
the difference.

The next case looked at increasing the financing ratio for the
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earth shelter to 90 percent (case number 5), the same as for the conven-
tional home. 1Increasing the financing ratio of the earth shelter to 90
percent pushed the break-even period all the way to the 30th year. This
was not expected, since the upfront costs for the earth shelter were
only slightly over $1000 more than for the conventional home. The rea-
son for the substantially increased break-even period in this case is
that the mortgage payment for the earth shelter was greater than for the
conventional home. To explain this case, when the earth shelter has a
higher purchase price than the conventional home, then the amount being
financed for the earth shelter is greater. By financing a greater
amount, the mortgage payment is higher and it takes much longer Efor the
reduced operating costs to make up the difference. This particular sit-
uation (case number 5) is somewhat different when the first costs are
the same. As the purchase price of the earth shelter approaches that of
the conventional home, the undesirable effects of the 90 percent financ-

ing ratio are reduced.

Mortgage Interest Rate

The influence of varying the mortgage interest rates was examined
by first lowering the interest rate for both homes to 12 percent, from
13.5 percent (case number 6). Lowering the interest rate the same
amount for both homes slightly increased the break-even period, however
it still occurred in the 15th year. The only difference was that mort-
gage payments for both homes were reduced proportionately. When the in-
terest rate was raised to 18 percent for both homes (case number 7) the
break-even period dropped slightly, to the end of the l4th year. Al-

though this case did have a reduction in the break-even year, the
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change was again only a few months. The total change of the break-even
period for varying the mortgage interest rate from 12 to 18 percent was
less than 12 months. Although the total change in the break-even period
was very small, it was strange that the lower interest rate caused a
longer break-even period and vice versa. No logical explanation could
be found.

When the interest rate for the earth shelter was raised to two
vercent higher than the interest rate for the conventional home, 12 vs
14 and 18 vs 20 percent (case numbers 8 and 9, respectively), the break-
even pveriod increased all the way to the 30th year, assuming a sale of
the homes at that time. This is very significant in that the interest
rate for an earth shelter must be virtually the same as for the conven-
tional home if the earth shelter is to compete with the conventional
home. 1In this section the mortgage interest rate was examined only for
one cost differential and one financing ratio. In the next chapter the
LCCA will examine the mortgage interest rate more thoroughly, through

varying cost differentials and financing ratios.

Mortgage Points

The fourth cost parameter to be examined was the mortgage points.
Varying the points will affect the upfront costs which may affect the
break-even period. 1In the first situation used to examine the sensitiv-
ity of the mortgage points, the points were held equal for both types of
homes. In the first case the points were reduced to 1.0 for both types
of homes (case number 10), the second case raised the points for both

types of homes to 4.0 (case number 1l). For both cases, holding the
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points equal for both types of homes, whether the points are lowered or
raised, has no affect on the break-even period.

A second situation, where the points are much higher Eor the earth
shelter, was analyzed. The points for the conventional home were held
at 1.5, while the points for the earth shelter were raised to 4.0 (case
number 12). This case showed only a few months difference in the break-
even period, the actual break-even year did not change. While increas-
ing the points for the earth shelter do not substantially affect the
break-even year; it does add a few thousand dollars to the upfront costs
of the earth shelter. The reason that the break-even period does not
show any significant change is the the annual costs of both homes are
into the tens-of-thousands dollar range and after a few years the impact
of paying 2 or 3 thousand dollars extra upfront is lessened. Although
the break-even period is not significantly altered by increasing the
points for the earth shelter only, the added upfront costs could have a
substantial impact on whether a home buyer could afford the upfront

costs.

Insurance Reduction

The next cost parameter to be examined was the possibility of an
insurance reduction for the earth shelter. 1In the first case analyzed
the insurance for the earth shelter was reduced by 10 percent (case num-
ber 13). A 10 percent reduction had a very small effect on the break-
even period, the break-even period was reduced by only a few months,
from the 15th year to very late in the l4th year. The second case was
to apply a 25 percent discount to the insurance costs for the earth

shelter (case number 14). This greater reduction had a larger impact on
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the break-even period; however, it still did not cause a major shift.
The break-even period was reduced by just more than a year from the 10
percent reduction, or to late in the 13th year.

The insurance cost reduction for the earth shelter does have an
effect on the break-even period; however, it does not seem to have the
magnitude of impact that one would expect, considering the attention
that a possible insurance discount receives from strong earth shelter
advocates., TIf all other conditions were such that the break-even period
was very close to a desirable length, the insurance cost could possibly
affect the decision to go with the earth shelter rather than the conven-
tional, but the possible insurance reduction will not produce enough of
an effect by itself if the other cost factors are not favorapble to the

earth shelter.

Energy Costs

The sixth cost parameter examined was energy costs. The only vari-
ation explored was a reduction of the base annual energy cost for the
earth shelter Erom the high value of $950 given in Chapter V, to the
lower value of $605 (case number 15). Reducing the annual energy cost
for the earth shelter to this lower amount reduced the break-even period
from 15 years, for the baseline cost parameters, to 10 yvears. The $605
value represents a cost which is 49 percent of the energy cost for the
conventional home. This finding is notable, it shows that the energy
savings afforded by an earth shelter are very important in the results

of the LCCA.
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Non-Annual Maintenance Costs

The nexXt two cost parameters examined were non-annual maintenance
costs. The first was the exterior painting cost. The exterior painting
values were held constant for the conventional home and were varied from
no cost for the earth shelter (case number 16), to $200 (case number 17)
which represents an amount over four times greater than the baseline
value. The results, which were as expected, for both of these cases
were that the costs invo;ved did not cause any substantial change in the
break-even period. The reason for this is that the non-annual costs
make up only a small portion of the cumulative annual costs and, there-
fore, varying them produces only small effects.

The second non-annual maintenance cost parameter examined was the
roofing repair cost. This cost, like the exterior painting, was not ex-
pected to have a major impact on the break-even period. The two cases
examined ranged from no roofing maintenance cost for the earth shelter
(case number 18), to $2000 at the normal 15 year interval (case number
19). The results were just as expected, varying this parameter was not
enough to alter the break-even period from the 15 years obtained from

the baseline parameters.

General Economy Factors

The next three cost parameters examined were those which are not
specific to a housing type, but rather vary due to variations in the
general economy, alone. They are the real estate appreciation rate,
general inflation, and energy cost escalation (which is considered sep-

arately from general inflation). The real estate appreciation rate was

~

raised from & percent annually to 10 percent annually (case number 20).
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Raising the real estate appreciation rate had no effect on the break-
even period. The only change in the ahnual costs was the insurance
costs, which are tied to the appreciation rate for home replacement
value. Next, the general inflation rate was doubled from 5.7 percent to
11.4 percent (case number 21), a position it has held until recently.
Raising the general inflation rate had a small impact on the break-even
period, it was reduced by only a few months to the l4th year. The rea-
son for this small impact is that the general operating and maintenance
costs for the earth shelter are less than those for the conventional
home. When the costs are escalated over time by the inflation rate, the
lower costs for the earth shelter remain lower. 3Since the inflation
rate has a compounding effect, the difference between the higher and
lower costs becomes greater than if the costs are escalated linearly.
Lastly, the energy cost escalation was also raised from 5.7 percent
to 11.4 percent (case number 22), a position that it has also held until
recently (the energy escalation rate does not include the general infla-
tion rate, they are completely independent from one another in this
study). Raising the rate by which energy costs rise affects another
important aspect of the desirabflity of earth shelters. Since earth
shelters typically use less energy, the compounding effect of the energy
cost escalation makes the difference between the cost Eor the earth
shelter and the cost Eor the conventional home even greater. The impact
on the break-even period was notable, the break-even period was reduced
from 15 years to late in the 12th year. The energy cost escalation fac-
tor, tied to the overall energy cost factor, can make a very significant
impact on the break-even period. Both the energy escalation and general

inflation rates are examinéd in more detail in the LCCA.
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Conclusions From Sensitivity Analysis

From the results of the sensitivity analysis, the most significant
factors seem to be: 1) the difference in the purchase price of the two
types of homes; 2) difference in energy costs between the two types of
homes; 3) energy cost escalation rate; and 4) financing ratio. Any of
these four costs can substantially affect the decision as to which type
of house is economically preferred. Costs which had a noticeable effect
on the break-even period, but by themselves probably could not substan-
tially affect the decision as to which type of house is economically
preferred, include; 1) insurance reduction for the earth shelter; and 2)
general inflation. The remainder of the cost factors examined had very
small impacts on the break-even period. These latter factors probably
could not have any substantial impact on the economic decision, but
could only offer a slight reward or penalty, depending on which type
house is chosen. One factor, the mortgage interest rate, fell into two
categories, depending on how it was varied. If the interest rate is the
same for both types of homes, very little effect is seen regardless
whether the rate goes up or down. However, if the rate is higher for
the earth shelter, the break-even period quickly extends well beyond a
length of time which would be favorable to the earth shelter, either
with or without a higher purchase cost than the conventional home.

The factors which have shown an ability to significantly affect the
LCCA are varied for actual study analysis in the next chapter. Those
factors which have virtually no effect on the break-even period are only
varied for purposes of examining the minimum and maximum break-even per-
iods. At all other times they are held at the median levels described

in Chapter V and shown in Table X in this chapter.



CHAPTER VII

LIFE CYCLE COST ANALYSIS

Analysis Approach

The basic approach taken in this chapter was to put the findings
of the previous sensitivity analysis chapter to use, to find both prac-
tical expected payback periods and the minimum and maximum payback
oeriods for the cost values described in Chapter V. Specific points
addressed in this chapter include; 1) the minimum and maximum expected
payback periods for the cost data found and used in this study; 2) how
the payback periods compare with the average home tenure; 3) some typi-
cal payback periods; 4) desirable cost relations between the two types
of homes; and 5) example cases that differ from the parameters set in

Chapter V.

Minimum and Maximum Break-even Periods

The expected minimum and maximum break-even periods were found by
setting all cost factors at their minimum and maximum expected extremes,
respectively. The expected minimum was found by using the following
parameters (also see Table XI): 1) the corresponding purchase prices for
earth sheltered and conventional homes with the lowest comparative per-
centage differential in price (see Table VI, Chapter V); 2) all non-
annual maintenance costs were taken to be zero for the earth shelter; 3)

the energy costs were taken at the lower value (an annual base rate of

86
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$605); 4) the energy escalation was taken to be the highest value (11l.4
percent, twice the general inflation rate); and 5) a full 10 percent in-
surance reduction was applied to the earth shelter. In summary, all
cost factors were taken to be those most favorable to the earth shelter,
The minimum break-even period was found to be seven years. For a de-
tailed printout of all life cycle costs for the minimum break-even peri-

od analysis, see Appendix E, case number "CASE NUMBER: MN".

TABLE XI

COST VALUES FOR MINIMUM BREAK-EVEN PERIOD

Cost Variable Conventional Earth Shelter
First Cost $ 94,960 $100,720
Financing Ratio 90% 80%
Mortgage Interest Rate 13.5% 13.5%
Mortgage Points 1.5 2.0
Annual Energy Cost $ 1225 $ 605
E/S Insurance Reduction - 103
Basic Closing Costs 361 361
Exterior Painting 265 0
Roof Repair/Replacement 3575 0
HVAC Equipment Replacement 1120 0
General Inflation 5.7%
Energy Cost Escalation: {(not including
general inflation) 11.4%
Real Estate Appreciation Rate 6%

To £ind the maximum expected payback period, all costs were taken
to be those least beneficial to the earth shelter (see Table XII). The

parameters used were as follows: 1) the purchase prices of the homes
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with the greatest percentage difference between the two types of homes
were chosen; 2) no special insurance reduction for the earth shelter was
assumed; 3) all non-annual maintenance costs for the earth shelter were
taken to be more than twice as much as the base rate; 4) the energy
cost, for the earth shelter, was the higher value covered in Chapter V
(a $950 annual base rate); and 5) the energy escalation was chosen to be
the same as general inflation (5.7 percent annually). For this case the
payback period varied from 13 to 15 to 30 years by using financing

ratios for the earth shelter of 70, 80, and 90 percent respectively.

TABLE XII

COST VALUES FOR MAXIMUM BREAK-EVEN PERIOD

Cost Variable Conventional Earth Shelter
First Cost $ 73,040 $ 81,200
Financing Ratio 90% varied
Mortgage Interest Rate 13.5% 13.5%
Mortgage Points 1.5 2.0
Annual Energy Cost $ 1225 $ 950
E/S Insurance Reduction - 0
Basic Closing Costs 361 361
Exterior Painting 265 125
Roof Repair/Replacement 3575 1700
HVAC Equipment Replacement 1120 850
General Inflation 5.7%
Energy Cost Escalation: (not including
general inflation) 5.7%

Real Estate Appreciation Rate 6%
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Results of the LCCA

To perform the LCCA, the five cost factors which were found by the
sensitivity analysis to have the greatest effect on the outcome on the
life cycle cost analysis (LCCA) were varied and studied. Those vari-
ables were 1) the purchase price for each of the two types of homes; 2)
energy costs for the two types of homes; 3) energy cost escalation rate;
4) financing ratio; and 5) insurance costs for both homes. An exception
to varying only these five variables occurred when the minimum and maxi-
mum break-even periods were found. Another exception occurred when it
was necessary to study other variables besides the five listed above in
order to help show either the lack of significant effects or unusual ef-
fects by the other variables.

From observing the results of several cases in the LCCA, it was
found that for the typical costs outlined in Chapter V, the percent dif-
ference of purchase price for the earth shelter over the conventional
home was more accurate than the absolute difference between the two
types of homes when to showing the effect of the cost differential on
the break-even period. For example, it was found that when the homes
were in the $70,000 range and the absolute differential was $5000, the
results were quite different than when the homes were in the $100,000
range with the same absolute differential. However, it was found that
when the homes were in the $70,000 range and the percent differential
was, for example five percent, the results were the same as when the
homes were in the $100,000 range and the percent differential was the
same, five percent. To find the percent differential, the following

equation (on the next page) is used:
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(1-(A/B)) X 100 = percent differential

Where A
B

lowest purchase price
highest purchase price

To further explain the reasoning for using a percentage differen-
tial rather than an absolute differential, two exXamples are shown here.
For the first example,'take a situation where the conventional home has
a purchase price of $70,000 and the earth shelter $77,000. The earth
shelter costs 10 percent more than the conventional home and the abso-
lute difference is $7000. For the second example, the conventional home
costs $100,000 and the earth shelter costs $110,000. Again the earth
shelter has a 10 percent higher purchase price than the conventional
home, but in this case the absolute difference is $10,000 as opposed to
$7000 in the previous case. For these two cases, each was examined us-
ing several different sets of fixed cost parameters. Other cases were
also examined using the same sets of parameters. These other situations
included cases where 1) the absolute differential was the same for both
homes and the percent differential was different and 2) the percent
differential was smaller than the 10 percent described above. The re-
sults were essentially the same for all cases studied, the percent dif-
ferential in costs was a more accurate indicator of the break-even
period than the absolute differential for the cost ranges used in this
study. For this reason, the next several figures in this chapter (con-
cerning how the break-even period varies with both the cost differential
and another variable) all describe the cost differential as a percent

differential as opposed to an absolute differential.
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Factors with the Greatest Influence

The life cycle cost analysis demonstrated that the difference in
purchase price of the homes was the most significant factor controlling
the break-even period. No matter how the other costs were varied, the
break-even period always increased as the percent difference of the pur-
chase price of the earth shelter over the conventional home increased.
The financing ratio was also found to be very important. 1In cases where
the earth shelter had a financing ratio of 90 percent and the earth
shelter's purchase price was more than about three percent higher than
for the conventional home, the effects of the difference in purchase

price were greatly magnified (see Figure 6).
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Figure 6. Effect of Financing Ratio and Purchase Cost
differential on the Break-even Period
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In this range (earth shelter purchase costs more than three percent
higher than for the conventional home) the financing ratio was found to
be more favorable (yielded a lower break-even period) to the earth shel-
ter when it is either 70 or 80 percent, than when it is 90 percent. A
drawback with using the lower ratio (70 percent) is that a prospective
home buyer may not be able to afford the larger downpayment which re-
sults from the lower financing ratio, especially as the prices of both
homes rise. As the percent cost differential between the two homes ap-
proaches zero, the 90 percent financing ratio increasingly becomes more
favorable for the earth shelter than either the 70 or 80 percent ratio.
All of the cases above assume a 90 percent financing ratio for the con-
ventional home.

The third most significant factor was found to be the energy costs.
As the percent difference in purchase price of the earth shelter over
the conventional home increases, it becomes increasingly more important
to achieve lower energy costs for the earth shelter in order for it to
break-even in a timely manner (see Figure 7). When the percent differ-
ence in purchase price of the two types of homes is high the energy es-
calation rate is a close fourth behind the energy costs. The importance
of the energy escalation rate drops somewhat as the percent difference
in the purchase prices decreases ({see Figure 7 for energy effects).

The reduction in insurance costs by 10 percent €or the earth shel-
ter was found to have little effect on the break-even period. 1In fact,
noticeable changes in the break-even period, when the insurance reduc-
tion was applied, were observed only when both the cost differential of
the earth shelter over the conventional home was the greatest and the

annual energy cost for the earth shelter was at its lowest base value
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(see Figure 8). 1In other words the insurance reduction has the most
effect when 1) an earth shelter has an increasingly higher first cost
compared to a conventional home and, therefore, a cost reduction in any
annual cost will help; and 2) energy costs are low. To explain this
second reason, when the energy costs for the earth shelter are at a
higher level they are more powerful than most other factors in keeping
the break-even period high. The energy costs become a dominant force in
controlling the break—-even period, which is evident from Figure 7. When
the energy costs are lower their power to control the break-even period
drops. This allows other annual costs to become more important in con-

trolling the break-even period.
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94

14+
I 7 $950
o121 0¢10% BASE ANNUAL
A ENERGY COST
W 104 o -
o _..?_éj"‘ $605
[} h /
% 8] /lo%/
E ﬂL insurance reduction
o —f— for E/S
|}
M s 6 7 8 9 10

% DIFFERENCE BETWEEN PURCHASE PRICES,
FOR E/S GREATER THAN CONVENTIONAL

All other variables are held at the base levels
given in Table X, Chapter VI.

Figure 8. Effects of an Insurance Reduction Eor the
Earth Shelter on the Break-even Period

The results of varying the five most important factors are summa-
rized in Table XIII. Although this table is somewhat difficult to read
and understand, the reader should be able to see trends develop as each
variable changes. The information contained in this table is the source
of data used to develop Figures 7 and 8. The basic format of Table XIII
is such that there are three main sections from left to right, the sec-
tions represent the lowest percent purchase price differential at the
left to the highest at the right. Within each main section there are
four categories from left to right (A to D) which are given in order of
decreasing importance left to right. Following down the rows in each
main section, the values in each category change systematically (the ar-
rangement of values B, C, and D are the same in all three main sections
across a row). As the more important categories change values, a dif-

ference in the break-even (payback) period can be observed.
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TABLE XIII

SUMMARY OF LCCA CASE STUDIES

LOWEST COST DIFF. MIDDLE COST DIFF. HIGHEST COST DIFF.
CASE CATEGORY PAY- CASE CATEGORY PAY- CASE CATEGORY PAY-
NO. A B C D BACK NO. A B C D BACK NO. A B C D BACK

1 1 0o 11 8 9 2 0 1 1 9 17 3 0 1 1 9

2 1 0 o0 1 8 10 2 0 0 1 9 18 3 0 0 1 10
31 0 1 0 8 11 2 0 1 O 9 19 3 0 1 0O 10
4 1 0 0 O 9 12 2 0 0 O 10 20 3 0 0 O 10
5 1 1 1 1 10 13 21 1 1 11 2. 31 1 1 13
6 1 1 0 1 10 14 2 1 0 1 12 22 3 1 0 1 15
7 1 1 1 0 10 15 2 1 1 O 11 23 3 1 1 0 13
8 1 1 0 O 10 16 2 1 0 O 12 24 3 1 0 O 15

For details of each case no. refer to the printouts in Appendix E.
NOTE: do not confuse these cases with those from Chapter VI.

KEY: Category A: purchase price differential: 1 = lowest

(see Table VI, Chapter V) 2 = middle
3 = highest
Category B: earth shelter base annual energy cost: 0 = $605
1 = $950
Category C: energy escalation rate: 0 = 5.7 annually

1 =11.4 annually

Category D: insurance reduction: 0 = no reduction
1 10 percent reduction

|

Factors with a Lesser Influence

In the last chapter, the results of the sensitivity analysis re-
vealed that for the one price range and one financing ratio studied,; the
interest trate had little impact on the break-even period. In this sec-
tion of the LCCA, the effect of varying the interest rate was evaluated

by varying a range of interest rates through a wide range of percent
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cost differentials and two financing ratios for the earth shelter. To
examine these effects, the procedure used was like the one for the sen-
sitivity analysis in that all variables not being studied were held at
the base values given in Table X. The difference between this part of
the study of the interest rates and the study done in the sensitivity
analysis is that three variables, and their interactions, rather than
one variable are being varied and studied. The results of this analysis
were so strange that several of the cases were re-worked by hand in or-
der to verify the computer program being used. The hand worked cases
showed that there was no error in the computer program, the cases were
in fact correct.

The interest rates used to examine the effect of varying the inter-
est rate, were 12, 15, and 18 percent. The financing ratio for the con-
ventional home was held at the 90 percent base for all cases and the
financing ratio for the earth shelter was varied between 80 and 90 per-
cent. The 80 percent financing ratio is shown in Figure 9 and the 90
percent ratio is shown in Figure 10. The graphs follow very irregular
trends. Part of the odd fluctuations shown in the graphs is easily ex-
plained, while some of it is nearly impossible to explain. The 80 per-
cent financing figure (Figure 9) shows a general upward slope of the
curves from the lowest to highest percent cost differential (left to
right). This is a reflection of the fact that as the purchase price of
the earth shelter increases in relation the purchase price for the con-
ventional home, the mortgage payments for the earth shelter increase and
tend to negate the savings from lower energy and othner reduced cost

factors for the earth shelter.
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Figure 9. Effect of Interest Rate and Purchase Cost

Differential on the Break-even Period
(part 1)

For 90 percent financing (Figure 10) the same reasoning for the
trend toward an upward slope from left to right is also true. For 90
percent financing (for the earth shelter) this trend is amplified by the
fact that with the greater percent financing, more money is being bor-
rowed and financed than with 80 percent financing, which tends to great-
ly extend the break-even period. As the percent difference in purchase
price drops toward zero, the performance of the 90 percent financing
gets better than the 80 percent financing. This is because with the
higher financing ratio at higher cost differentials the mortgage payment
for the earth shelter is greater than Eor the conventional home. The
higher mortgage payment takes away some or all of the cost saving advan-
tages of the earth shelter. As the percent purchase price differential

drops toward zero the difference in mortgage payments also drops until
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the mortgage payments of the earth shelter are equal to or less than
those for the conventional home. At this time the cost saving aspects
of the earth shelter begin having a greater influence on the break-even
period than the mortgage costs and the savings force the break-even

period downward.
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Figure 10. Effect of Interest Rate and Purchase Cost

Differential on the Break-even Period
(part 2)

An aspect which cannot be explained is why the 18 percent interest

rate is slightly better (leads to a shorter break-even period) for the
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80 percent financing than the lower interest rates and the opposite is
true for 90 percent financing. One would exXpect that for any case, if
one interest rate were better than the others, it would be a lower rate.
Another aspect for which there is no explanation is that the curves do
not follow smooth and logical trends, but rather they tend to vary wide-
ly at some points and are nearly equal in others. The curves also have
more than one inflection point (change in direction). Both aspects are
especially true for the 90 percent financing graph. Such irregqular and
unpredictable trends tend to make predicting a general case, with any
accuracy at all, virtually impossible. Only the 80 and 90 percent fi-
nancing ratios were studied, by no means were all possible cases exam-
ined, from Figure & it is also evident that the 70 percent financing
ratio becomes the least desirable for optimum break-even period as the
percent cost differential approaches zero.

Another cost factor which was found in the sensitivity analysis to
have little effect on the break-even period was the general inflation
rate. The general inflation rate was checked through a wider range of
conditions here in the LCCA. Two cases were examined. 1In the first
case, the general inflation rate was raised to twice its predicted value
of 5.7 percent annually (see Chapter V), or to 11.4 percent, while the
energy cost escalation rate was held to 5.7 percent annually. In the
second case the energy cost escalation rate was also raised to 11.4 per-
cent annually. The results of both of these cases, along with a base
case where all values are held to the values shown in Table X, are shown

in Figure 11.
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All other variables are held at the base levels
given in Table X, Chapter VI.

Figure 11. Effect of General Inflation Rate and

Energy Cost Escalation Rate on the
Break-even Period

Average Home Tenure

The average home tenure (AHT) is the the length of time that the
average homeowner lives in one home before moving to another. This
value varies due to a large number of factors, mostly economic. 1In Ok-
lahoma the range has historically been from 5 to 10 years. With Okla-
nhoma's fluctuating population in recent years, the AHT has dropped
slightly. Part of this is due to the oil boom and bust and correspond-
ing trend of people migrating into and out of the state. The most re-
cent reports show the AHT to be in the range of 6 to 8 years (32). For
this part of the study a value of eight years was chosen in order to
reflect the likely trend of the AﬁT increasing back to its historic
value due to a somewhat more stable economy.

As covered in Chapter III, the method used to find whether the

earth shelter home would pay back its higher initial investment within
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the AHT is to sum all cumulative costs up to the AHT year. Next the
estimated value of each home at the AHT year, less the reméining loan
principal (assuming no prepayment penalty), is subtracted from the cumu-
lative costs for each home. The estimated value of the home represents
the future sale price of the home. For the cases studied in the LCCA,
only the practical minimum case achieved break-even before the AHT vear.
However, all achieved break-even upon the sale of the home at the AHT
year. This is due in part to the fact that the earth shelter typically
had a higher initial purchase price than the conventional home. When
the higher initial price for the earth shelter is compounded by the real
estate appreciation rate, the market value of the earth shelter becomes
increasingly higher than the conventional home.

A drawback to this increasingly higher market value is that if the
demand for earth shelter homes does not grow at a fast enough rate (nd
information is available as to what the rate must be), the market value
for the earth shelter may be higher than a homeowner could realistically
expect to obtain by selling the home. This would mean that the "actual"
value of the home is in fact less than (mavbe even much less) what is
orojected here and the result would be that the earth shelter may not
break-even after the sale of the home in the AHT year. If the opposite
is true, that is the demand for earth shelter homes grows at a higher
rate than necesﬁary for the value of the ﬁomes to keep even with the
real estate appreciation rate, earth shelters will be undervalued and
the homeowner could expect to obtain more for his home. At this point
it is impossible to predict which case will be true. If earth shelters
do appreciate at the rate used in this study (6 percent annually for the

first 10 years) and the other cost parameters, especially the percent
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first cost differentials, hold true, it could in fact be economical Ffor
a family planning to only live in a home for the AHT period (approxi-
mately eight years) to purchase an earth shelter which would be predict-

ed to not break-even until after the AHT year.

Desirable Break-even Periods

One of the goals set forth for this study was to find if the earth
shelter achieved break-even early enough in its life cycle such as to be
more desirable to a home owner than a conventional home. Of course the
answer to this question must be tempered by the subjective factors cov-
eraed in Chapter III. There is not a single definitive answer to this
question, but rather the answer depends upon what the prospective home
buyer is looking for.

If the prospective home buyer is looking for a prime investment,
one which will pay off in a very short number of years, (probably less
than three years) then the earth shelter option, when considering the
cost factors found in this study to be average, would not be a good
choice. 1If the prospective home buyer is an average home buyer and will
be in the home approximately the AHT number of years (8), then by eco-
nomics alone the earth shelter could very well be a good choice, as-
suming of course the prospective home buyer had also considered the
subjective factors to be favorable to the earth shelter. Of course it
would be essential to fully analyze the decision by taking the individ-
ual's own personal tax position into consideration, and also considering
the long term capital gains tax upon the sale of the home, as well as

local property taxes. Since these taxes vary widely from person to



103

person and area to area, it was decided that it would not be practical
to include them in the study.

If the prospective home buyer is very interested in earth shelters
and is planning to own the home for much longer than the AHT, possibly
the rest of his life, then the earth shelter option should be consider-
ed. In a case such as this, the earth shelter would not have to be cap-
able of breaking even in the first few years. The important point here
is that if the earth shelter does not break-even in a relatively short
time period (the earth shelter must, however, break-even in a length of
time which is reasonable to the home buyer) the home buyer must be will-
ing and able to; 1) spend the higher amount of money required for the
upfront costs, 2) forego possible short term earnings on the additional
upfront money, and 3) wait several years before he is paid back by cost
savings from the lower operating costs. The two main concerns in a case
such as this are that the mortgage payment for the earth shelter must be
nearly equal, or less than, the one for the conventional home and the
earth shelter must be well built so that the maintenance costs and ener-
gy costs will likely be considerably less than those for the convention-

al home.

Desirable Cost Relations

An effort has been made to obtain costs, for use in this study,
which are average costs for earth shelters and conventional homes. How-
ever, for any specific case the cost values will likely vary somewhat.
For this reason some desirable cost relations are presented here so that
a prospective home buyer will know what to look for when considering an

earth shelter.
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The first concern should be the purchase price of both homes. 1If
the purchase price of the earth shelter is more than 10 or 12 percent
higher than the conventional home the chances of the earth shelter pay-
ing off decrease rapidly. Cases where the purchase price of the earth
shelter is more than 10 to 12 percent higher than the counventional home
can pay off if all other costs are very beneficial to the earth shelter,
but the break-even period becomes very long and would be undesirable to
most people. If the purchase price of the earth shelter is in the range
of 3 to 10 percent higher than the conventional home then a financing
ratio of 70 or 80 percent is the most desirable, which should be no
problem since 90 percent financing is usually not available for an earth
shelter. As an earth shelter approaches the same price as a conventional
home, the home buyer has a choice of trying to receive 90 percent fi-
nancing and paying nearly the same upfront and very little more for the
mortgage payments than for the conventional home; or taking a lower fi-
nancing ratio and paying more upfront but with lower mortgage payments
for the next 30 years.

Since 90 percent financing for the earth shelter will probably not
even be available, the interest rate makes little difference. However,
the interest rate must be the same for both homes (unless it is lower
for the earth shelter, which would be much better). The mortgage points
also do not make much difference as to how the two homes compare. How-
ever, if the mortgage points are more for the earth shelter than the
conventional home it means that even more must be paid upfront for the
earth shelter, and this may eliminate some prospective home buyers who
cannot afford the higher upfront costs.

The earth shelter must be capable of achieving an energy savings
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over the conventional home. The larger the energy savings the shorter
the break-even period will be (and the bank account will also be better
off). A question which might arise here is "don't earth shelters auto-
matically have better energy performance than conventional homes?" The
answer is no. While most earth shelters do achieve much better energy
performance than conventional homes, an earth shelter which is either
poorly built or was built by an unknowledgeable builder can use more en-
ergy than a comparable well built conventional home. In most situations
this problem will not arise, however, an earth sheltered home should be
designed and built by reputable architects, engineers, and contractors.

If an insurance reduction is available for the earth shelter, then
take it, providing that a lower priced policy does not leave out any im-
oortant coverage., If a reduction is not available, there should not be
a major impact on thé break-even period. Even though fire is less of a
possibility in an earth shelter, it can still happen very easily and al-
though the structure of the home may not be damaged, the furnishings and
belongings may be completely destroyed. Personal liability insurance
becomes more important in an earth shelter due to the reasons given in
the subjective factors section.

If the earth sheltered home is well built and cared for the non-
annual maintenance and replacement costs should fall into place and be
no more costly than for a conventional home, and quite possibly most of
them will be somewhat less.

The home buyer cannot control the inflation costs. If either the
energy escalation rate or the general inflation rate are going to go up

the earth shelter will be slightly better off than the conventional
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home. However, this advantage is not enough on which to base the deci-
sion of which type of home to buy.

If the home buyer is not planning to own the earth shelter for an
extended period and there is a possibility that the demand for earth
shelters is not going to grow, there is a possibility that the apprecia-
tion rate for earth shelters will not be the same as for other real
property. In this case careful consideration should be given to the
decision as to which home to buy. If the homeowner sells before the
earth shelter's break-even period and the demand for earth shelters is
low, the homeowner may end up losing money on the deal because the earth

shelter did not pay off.
Example Case Studies

The reader may find that for his specific case some of the "typi-
cal" cost factors set forth in Chapfer V may not match the values for
his specific circumstances. Five example case studies are covered here
to show how cost values could realistically differ from the "typical”
values found for this study. Also, some cost parameters are varied in a
manner which may not be totally realistic, but which reflects the feel-
ings of some people. The cost parameters for each case are presented
here in the text, however, detailed printouts of all cost factors stud-
ied for the 30 year planning horizon for both types of homes are presen-

ted in Appendix F.
Case Number 1

A prospective homebuyer has found an earth shelter which will

only cost five percent more than a conventional home. He feels that he
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can receive a much larger insurance reduction than the 10 percent used
in this study and he feels that the energy costs for the earth shelter
will only be about one-third of those for the conventional home (see
Table XIV for all cost factors). This prospective homebuyer has some
viewpoints, on where inflation and energy cost escalation rates, that
differ from those presented in this study. Also the prospective home-
buyer feels that the earth shelter he is considering will have no paint-
ing or roofing expense. While these values, do not match the "typical"
values used in this study, they are values which could be encountered.
The resultant break-even period for this example case is six years,
which is of course slightly shorter than the minimum break-even period
found using the costs in Chapter V. For the detailed printout for this

example see Appendix F.

TABLE XIV

COST VALUES FOR EXAMPLE CASE NUMBER ONE

Cost Variable ' Conventional Barth Shelter
First Cost $ 80,000 $ 84,000
Financing Ratio 90% 80%
Mortgage Interest Rate 13.5% 13.5%
Mortgage Points 1.5 2.0
Annual Energy Cost $ 1200 $ 400
E/S Insurance Reduction - 25%
Basic Closing Costs 361 361
Exterior Painting 200 0
Roof Repair/Replacement 3500 0
HVAC Equipment Replacement 1000 750
General Inflation 6.0%
Energy Cost Escalation: (not including
general inflation) 14.0%

Real Estate Appreciation Rate 6%
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Case Number 2

For the second case study, the earth shelter costs 12 percent more
than the conventional home. Many of the non-annual maintenance costs
for the earth shelter are nearly the same as for the conventional home.
However, the energy cost for the earth shelter is only 45 percent of
that for the conventional home (see Table XV for all cost parameters for
this example). Besides the much higher purchase price for the earth
shelter, this prospective homebuyer feels that the non-annual mainten-
ance costs for the earth shelter are going to be close to those for the
conventional home. This prospective homebuyer also feels that rate of
increase in energy costs has peaked and they will increase at a rate
lower than general inflation for a while. For this example the break-
even period is 14 years. The home also broke even by the AHT year. ‘
Although this particular case is not the most desirable a home buyer

could hope for, the earth shelter does pay for its higher initial cost

and would deserve a prospective home buyers' consideration.
Case Number 3

The third case is much simpler than the first two. In this example
the prospective home buyer will do some of the work of one of the sub-
contractors if he chooses the earth shelter and he expects that the two
types of homes should compare equally in first cost (see Table XVI for
all cost parameters). Although the two homes have equal first costs,
the financing rate for the earth shelter is still 80 percent, which
means a higher downpayment, but that the earth shelter has lower mort-
gage payments. The break-even period for this case is siX years. See

Appendix F for detailed costs over the planning horizon for this case.
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TABLE XV

COST VALUES FOR EXAMPLE CASE NUMBER TWO

Cost Variable Conventional Earth Shelter
First Cost $ 90,000 $100,800
Financing Ratio 90% 80%
Mortgage Interest Rate 13.5% 13.5%
Mortgage Points 1.5 2.0
Annual Energy Cost $ 1000 $ 450
E/S Insurance Reduction - 15%
Basic Closing Costs 361 361
Exterior Painting 600 400
Roof Repair/Replacement 4000 3000
HVAC Equipment Replacement 1200 1000
General Inflation 5.7%
Energy Cost Escalation: (not including
' general inflation) 5.0%
Real Bstate Appreciation Rate 6%
TABLE XVI

COST VALUES FOR EXAMPLE CASE NUMBER THREE

Cost Variable Conventional Earth Shelter
First Cost $ 85,000 $ 85,000
Financing Ratio 90% 80%
Mortgage Interest Rate 13.5% 13.5%
Mortgage Points 1.5 2.0
Annual Energy Cost $ 1225 $ 605
E/S Insurance Reduction - 0
Basic Closing Costs 361 361
Exterior Painting 265 47
Roof Repair/Replacement 3575 720
HVAC Equipment Replacement 1120 450
General Inflation 5.7%
Energy Cost Escalation: (not including
general inflation) 5.7%

Real Estate Appreciation Rate 6%
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Case Number 4

For the fourth example assume that money is getting tight and,
therefore, interest rates are rising. The prospective homebuyer decides
that if he chooses the earth shelter he will put a lot of free labor
into it to help reduce the first cost. Many of the other costs for the
earth shelter are projected to be much lower than for the conventional
home (see Table XVII for all cost parameters). The break-even period
for this example is three years. An interesting note about this case is
that if 90 percent financing was available for the earth shelter the
break-even period would be immediate, but the annual mortgage payments

would be $1200 more than with 80 percent financing.

TABLE XVII

COST VALUES FOR EXAMPLE CASE NUMBER FOUR

Cost Variable Conventional Earth Shelter
First Cost $ 85,000 $ 80,000
Financing Ratio 90% 80%
Mortgage Interest Rate 15.0% 15.0%
Mortgage Points 1.5 ' 3.0
Annual Energy Cost $ 1225 $ 200
E/S Insurance Reduction - 25%
Basic Closing Costs 361 361
Exterior Painting 265 0
Roof Repair/Replacement 3575 300
HVAC Equipment Replacement 1120 450
General Inflation 12.0%
Energy Cost Escalation: (not including
general inflation) 12.0%

~

Real Estate Appreciation Rate 6%
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Case Number 5

For the fifth case the home buyer has decided that he really wants
an earth shelter and will act as general contractor to substantially re-
duce the first cost of the home. He also feels that his energy costs
will only be about 12 petcent of what they would be with a conventional
home. He is planning to not have any exterior surfaces that require
painting on the earth shelter and he does not expect to ever have to re-
pair the waterproofing system (see Table XVIII for all cost parameters).
The break-even period for this example is the lowest yet at two years,
however, it would also break-even immediately if 90 percent financing

was obtained for the earth shelter.

TABLE XVIII

COST VALUES FOR EXAMPLE CASE NUMBER FIVE

Cost Variable Conventional Earth Shelter
First Cost $ 85,000 $ 75,000
Financing Ratio 90% 80%
Mortgage Interest Rate 14.0% 14.0%
Mortgage Points 1.5 3.0
Annual Energy Cost $ 1225 $ 150
E/S Insurance Reduction - 25%
Basic Closing Costs 361 361
Exterior Painting 265 0}
Roof Repair/Replacement 3575 0
HVAC Equipment Replacement 1120 450
General Inflation 10.0%
Energy Cost Escalation: (not including
general inflation) 10.0%

Real Estate Appreciation Rate 6%
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While the costs in this example may be possible, it would require
input in the building phase of the home that most home buyers are not
qualified to perform. It would also probably require much personal sac-
rifice in order to get the energy costs as low as 12 percent of the con-
ventional home costs. Also, if a homebuyer was to analyze the two homes
assuming a large input of personal labor, then both homes should bhe as-
sumed to receive that input or the results will be skewed.

For special cases which do not fall into the parameters outlined
and studied in this thesis, the reader will need to analyze each specif-
i¢c case individually. A case may be analyzed by using the procedure
covered in Chapter IV (the example also given in Chapter IV should be of
assistance). A simple shortcut method of predicting the break-even per-
iod for any case was not developed. The primary reason being that with
the large number of potentially different variables possible (28 were
identified for this study) and the number of these variables which have
a substantial impact on the break-even period (ll were identified), it
was felt that a shortcut method would have little accuracy and could in
fact be quite misleading. Another important reason that a shortcut
method was not developed is the strange effects that some variables had
on the break-even period were not predictable. Also the effect that
some of the variables had on the break-even period was sometimes linked
to how another variable changed. dverall it was decided that a shortcut
method would be inaccurate and, therefore, misleading.

Advantages and Disadvantages of the
Break-even Period Type of LCCA
There are several types of LCCA such as equivalent first cost,

equivalent future cost, equivalent equal annual cost, years to
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break-even, etc. The years to break-even type of analysis was chosen for
two primary reasons. One reason is that two different planning horizons
were considered in this study and a break-even type of analysis was bet-
ter suited to handle both planning horizons with the least change in
procedure. Another reason that a break-even type of analysis was chosen
was for the readers' benefit. For a reader who wishes to analyze a spe-
cial case for his own use, the procedure for a break-even type of analy-
sis is by far simpler than the other types of LCCA. Advantages of the
break-even type of analysis are that; 1) it is easy to understand and
use; and 2) it is well suited to the requirements of the study.

A disadvantage of the break-even type of analysis is that it does
not clearly suggest what happens after the break-even year if the analy-
sis is not continued past that year. Since this type of analysis is
relatively simple to use a person could easily continue the analysis
past the break-even year to the end of the planning horizon, assuming of
course that there was a break-even before the end of the planning hori-
zon. A general observation aboﬁt this aspect is that in the cases
studied for this thesis, the earlier the earth shelter broke even, the
lower its total cumulative cost relative to the conventional home was in

the 30th year.



CHAPTER VIII
CONCLUSIONS AND RECOMMENDATIONS
Summary of Procedure

The first step in performing this study was to identify the cost
values that would be required in order to complete the study. This step
included separating relevant from non-relevant cost factors. The next
step, following the identification of the relevant cost factors, was the
difficult task of determining average values for the relevant cost fac-
tors. This was done by three methods: 1) a literature search of recent
journals, etc.; 2) personal contact with professionals in the fields in
which the cost factors fell; and 3) non-personal contact, via a mailed
questionnaire, with a wider number of professionals.in the area of hous-
ing design and construction.

After values for all cost factors were compiled, a sensitivity an-
alysis was performed to determine which of the cost factors had the most
influence on the break-even period. The most influential cost factors
found by the sensitivity analysis were studied ih more detail in the
life cycle cost analysis (LCCA). Some of the cost factors with a lesser
influence on the break-even period were also studied in more detail in
the LCCA. From the LCCA the most influential factors were ranked ac-
cording to their individual influence on the break-even period. The
LCCA was also used to find realistic minimum and maximum break-even per-

iods from the "average" cost values found in the study, as well as

114
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required cost relations between earth shelters and conventional homes in

order for earth shelters to be economically competitive.

Conclusions

The sensitivity analysis revealed that the following cost factors
(ranked in no particular order) were the most influential factors of
those identified and evaluated in this study: 1) percent differential
between purchase prices; 2) mortgage financing ratio; 3) energy costs
for the two types of homes; and 4) the energy cost escalation rate (in-
flation rate of energy costs). The next factors had some influence on
the break-even period but the influence was substantially less than that
for the factors above: 1) possible insurance reduction for the earth
shelter and 2) the general economy inflation rate. The effect from all
other factors studied in the sensitivity analysis was very small and, in
many instances, negligible.

The LCCA expanded on the results of the sensitivity analysis and
ranked the factors in order of importance. The most important cost
factors, in order of decreasing importance, are as follows: 1) percent
differential between the purchase prices of the homes; 2) the financing
ratio for the two types of homes; 3) energy costs for the two types of
homes; 4) energy cost escalation rate; 5) possible insurance reduction
for the earth shelter; and 6) general economy inflation rate. The
amount by which each factor is less influential on the break-even period
than the factor immediately before it is not constant.

The LCCA revealed that the minimum expected break-even period with
the average cost factors used in this study was seven years. The maxi-

mum period could be as long as being dependent upon the sale of the home
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at the 30th year, or as short as the 13th year, depending on which
financing ratio was chosen for the earth shelter. By using realistic
factors that differ from the average ones used here, it was found that
the earth shelter could break-even immediately on the purchase of the
home. However, such cases would normally require substantial labor and/
or materials input from the home buyer that are not considered in the
cost of the earth shelter. Also these materials or labor would normally
have to be available only to the earth shelter and not to the conven-
tional home. Such cases would definitely have to be classified as
"exceptions to the rule".

It was found that for a person looking for a prime investment, one
which would pay off in a short period of time (probably less than three
years), an earth shelter, assuming the cost factors used in this study,
would not be a good choice. If a person was looking for a home for the
average home tenure period (currently approximately eight years) and was
considering the possibility of an earth shelter, the earth shelter could
be better economically than a conventional home. Of course, a full an-
alysis of the prospective homebuyer's tax position and specific cost
situation would be required to make a final statement about the econom-
ics of the possibility. 1If a person was considering earth sheltering
and was planning to live in the home for a very long period of time
(much longer than the AHT) the earth shelter would, under most circum-
stances, be more economical for him. Of course any decision would have
to be carefully analyzed economically.

The Oak Ridge study and others found that earth shelters were not
competitive with conventional homes. These other studies blamed the

poor performance of earth shelters on their findings; 1) that earth
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shelters cost as much 50 percent more than comparable conventional homes
and 2) high interest rates. From the findings of this study, it is be-
lieved that an earth shelter does not typically cost anywhere near 590
percent more than comparable conventional homes. In fact, some builders
are boasting that they can actually build an earth shelter for slightly
less than a comparable conventional home. The problem with such homes
is that they are usually extremely modular and are sometimes not aes-
thetically pleasing. 1In fact, to some people, this type of earth shel-
ters may confirm their worst fears about how living in an earth shelter
could be. Of course not all of these "modular" earth shelters are of a
bad design, construction, or displeasing, but they tend to be the same
to earth shelters as tract homes are to conventional housing - you get
what you pay for. The building costs of earth shelters here in Oklahoma
may never be equal to those for conventional homes due to high clay con-
tent of the soils, requiring special structural and backfill considera-
tions. However, the costs found in this study show that the gap is
closing and the costs are becoming comparable.

The Eindings of the LCCA in this study revealed that even though
the effects of the mortgage interest rate were mostly unpredictable,
high interest rates could not be solely blamed for the poor performance
of earth shelters in other studies. 1In fact, for the cost values used
in this study, when realistic financing ratios of 80 percent for the
earth shelter and 90 percent for the conventional home were used, higher
interest rates were slightly more favorable to earth shelters than lower
interest rates. Of course, no matter how much money is saved on opera-
ting costs, high interest rates could make any higher cost home impos-

sible for a homeowner to afford.
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Overall conclusion - earth shelters can under many circumstances be
more economical than a comparable conventional home. However, each case

must be carefully analyzed before a decision is made.

Recommendations

This study did not include superinsulated or double envelope de-
signs in the comparisons. These variations of energy conserving conven-
tional homes are nearly identical in appearance to conventional homes.
Their energy performance is reputedly much better than that of a conven-
tional home, but their other operating and maintenance costs would be
nearly identical to a comparable conventional home. 1t would be very
useful for a study to be done that also compared these variations on
conventional homes to standard conventional homes, as well as energy
saving homes such as earth shelters and passive solar homes.

The study from which the energy consumption information used in
this study was obtained recommended that further study be done in the
area of finding average energy consumption for both earth shelters and
conventional homes. For an LCCA, most of the cost data used will be
estimated. For this reason, hetter and simpler energy consumption

estimation procedures would noticeably improve the accuracy of an LCCA.
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PAGE: 1

1 REM "LCCA": Life Cwcle Cost Analwsiz Program

i@ | RE-STORE "LCCAIHE"

28 MASS STORAGE 18 "iHs*

28 PRINTER IS 18

40 OPTION BASE 1

58 ! #% VARIABLE IEFINITIONS =#=%

68 | AgrEs vwzc - year zero cost (I) {(I=beloul

7a ! - =1 downpavment I=4 prepaid insuran
ce

39 ! ~ 1=2 loan arigination fes I=5 morigage points

%8 | - 1=2 private mortgage ins> I=6 general closing
costs

188 ! AgrEs iac =~ incremental annual costs <I1,J) {l=year, J=below
M

118 ! - J=1 mortgage cost J=2 insurance cost

128 | - =3 gsnergy co:st J=4 painting cost

128 ! - =9 HYAC replacement cost J=6 roofing mainten
ance cost

148 ! - =7 apportunity cost J=3 annual PMI cost

158 |V Fe agres - purchase cost of homs

168 ! Finr agse=z - financing rate of mortgage (input as integer)

1vg | I agres - mortgage interest rate

188 | Points ag-es - mortgage intérsst "points®

138 | Ec agrs/es - annual snergy costs

288 | Realapp - real estate appreciation

219 | Inflation - inflation rate

228 ! Energyesc - energy escalaton rate

238 ! Insmate - matrix for normalized insurance costs J=1 13 honm
e value

240 | J=2 is ins
urance cost

238 | Closing - basic cloesing costs

268 | Payback(28,2: - 28 = year 2 - 1=a.3, 2=e-:=

278 | Ags/Es costsum - annual fncremental cost summation

288 | Pyear - breaksven vear

228 ! Insezred - percent of insurance reduction

88 | Insred - percent reduction of insurance for new homes

218 Returnpointi! #% return to this lTine for another case #%

328 DIM Agiaci38,3),Esiaci30,8),Aquzcitd Esvzc(8l, Insmated131,22

338 DIM Ageoostsumi 3B}, Escostsumc38),Pavback(28,2),Insred(18),Cas
eno¥l2]

340 DIM Ahtbreak$[2]

358 MAT Insmate=ZER

368 MAT Agiac=ZER

378 MAT Aguzc=ZEFR

388 MAT Esiac=ZEF

399 MAT Esyzc=2ZEF

489 MAT Agcostsum=ZER

419 MAT Escostsum=ZER

128 MAT Pawback=:zER

43@ IMPUT “"PRIHNT QUT QLD CASE <anz=1» 0OR INPUT HEW CRSE {ans=21"
, Ans .

448 IF Ans=2 THEM Input

459 IMPUT "CASE FILE MUMBER",Caseno$

454 I %% MOTE =~ for~ zenzitiwvity amalusi1s, Filef="CASE" as

478 ! oppozed to "CAS-".

480

Files="CAS-"

tCaseno#
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PAGE: 2
43948 ASSIGN #1 TO File#
=1u1} I %% NOTE =~ for szensitivity analwsiz, remowve the wvariable
Ahtbreak$
519 ! both here and in the print # statements, %%
529 RERD #1;Case¢no$,Frag,Fces,Ecag,Ecez.Finrag,Finres,lag, Ies,P
ocintsag -
538 READ #1;:;Pointses, Insagred, Inzesred,Upfrontag, Upfrontes,Pyea
r,ARhtbreakt
548 RERD #1;Inflation,Energyesc,Fealapp
559 READ #1;RAgyzc(+*),Esyzc(#),Agiac(#),Eziac{*),Payback (%)
568 GOTO Printout
S78 Input:! %% INFUT MEW CRSE ##
588 DISP "INPUT CASE FILE NUMBER Cprevious file number was: "
Caseno$; "',
59¢ INPUT Casenod
5848 File$="CAS-"&Caseno$
518 CREATE File$,23,2586
628 ASSIGN #1 TO Files$
638 #% BEGIN COST DATA IMPUT —-- SECTIOM -- #%
548 %% BEGIN =--fIG-- IMPUT =-- SUBSECTION -- *=%
558 PRINTER IS 1&
668 PRINT CHR#<12>;LINC185; "CONYENTIOMAL HOME --AG--"
670 Fcag=v3840
588 INPUT "PURCHFISE COST 0OF CONVENTIOMAL HOME --AG--idefault=738
482" ,Fcag
590 Finrag=94a
706 IMPUT “"FIMANCIMG RRTE FOR --AG-- tdefault = 98 X)CIMTEGER>",
Finrag
718 lag=13.5
728 INPUT "MORTGFIGE IMTEREST RATE OF --AG--{default=13.52 CIMTEG
ER>",Iag
738 Pointsag=1.3
748 IMPUT "MORTGRGE “POIMTS” FOR --AG-- (default=1.53 INTEGER»",
Pointsag
rSe PRINT LINC2:;"FOR ALL RECURRINWG CO3T3, IMPUT FIRST COST RHD
IT WILL"
758 PRINT "AUTOMATICALLY BE ESCALATED"
778 Ecag=1225
738 INPUT "AMHUAL EHNERGY COST FOR --AG--(default=12252",Ecag
790 No=§6
560 INPUT "NUMBEFR 0OF PRINTIMGS FOR --AG-- default=5)",HMNo
S19 Cost =265
328 INPUT "COST FOR IMITIAL PAINTIHNG {(default=2832",Cost
838 FOR I=1 TO HNo
348 Year=38-No»I
850 Agiac{Year,4)=Cost
868 NEXT I
374 Mo=3
388 INPUT "HUMBEF 0OF HYWRALC REPLACEMENTS FOR --AG--ldefault=3:",Ho
858 Cost=1128
S88 INPUT "CURREMT COST OF REPLACEMENT v'default=1128:3",Cost
918 FOR I=1 TO HNo
928 Year=38-Ho+I
338 Agiac(Year,5)=Cost
940 NEXT I
958 No=2
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370
3308

398

1888
1918
1828
1838
18419
1650
1968
leve
1888

1898
1188

1118
1128

1138
1148

1158

1168
1178
1188
1198
1288
1218
122

1238
1249
1258
1268
1279
1288
12908
1308
1318
1328
1338
1340
135a
13€8
1378
1338
1398
1400
1418
1428
1438
1448
1458

PRAGE: 3
INPUT "MUMBEFR OF ROQFING REPLACEMEMTS FOR --AG-- (default=2>
",NO
Cost=3575

INPUT "COST FOR INITIAL ROOFIMG REPLACEMENT {default=23732",
Cost
FOR I=1 TO HNeo
Year=38-No»l
Agiac(Year,8)=Cost
NEKXKT I
#% START OF -- ES -- IMPUT SUBSECTION #=%
PRINT CHR#$(123;LINC13);"EARTH SHELTER HOME --E5--"
Fces=812006
INPUT "PURCHFSE COST OJF HOME --E3--{default=31288>",Fces
Finrez=886
INPUT "FIMANCING RATE FOR --ES-~ fdefault= 38 XI)(INTEGER>",F
inres
Ies=13.5
INPUT "MORTGFHGE INTEREST RATE OF --EZ-- J(default=13.5» (IMTE
GER>", les
Pointses=2
INPUT "MORTGFIGE ‘POIMTS- FOR --ES5--{default=2> (INTEGER",Po
intses
Insesred=@
INPUT "PERCEMT REDUCTION FOR INSURAMCE COST FOR --ES--(detf=8
J(POSITIYE INTEGER>",Insesred
PRINT LIMC2:;"FOR ALL RECURRING CO3T3, IWPUT FIRST COST AND
IT WILL®
PRIMT "AUTOMATICALLY BE ESCALATED"
Eces=358
INPUT "AMMUAL ENERGY COST FOR --ES--{default=3583",Eces
No=é
IMPUT "NUMBEFR OF PRINTIHGS FOR --ES--ddefault=£2",Ho
Cost =47
INPUT "COST FOR INMITIAL PAINTING (default=472",Cost
FOR I=1 TO Ho
Year=38-No*I
Eziac(Year,4)=Cost
MEXT 1
No=3
INPUT "NUMBEFR 0OF HWALC REPLACEMENTS FOR --ES--i(default=31",Ho
Cost=450
INPUT "CURREMT COST OF REPLACEMENT ¢default=43581",LCost
FOR I=1 TO No
Year=38/No*l
Esiac{(Year,5)=Cost
NEXT I
No=2
INPUT "NUJMBEFR 0OF ROOFIHG REPRIRS FOR --ES--tdefault=23",Ho
Cost=720
INPUT "CUOST FOR IMITIAL ROOFIMG REFRIF fdefault=7F28:",Cost
FOR I=1 TQ No
Year=38.-No*l
EsiaciYear,63=Cost
NEXT I
#% BEGIN ====- SECTION FOR IHPUT OF COMMONW COST DATH <%
PRINT CHRFCL12);LINMCIGM 3 "INPUT COMMOM DATA"
Realapp=%¢
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1468

1470
1488
1498

1588
1518
1529

1538
1548
1558

1560
1578

1588
1598
180
1618
1629
1630
1648
1658
1668
1679
1588
1698
1788
1718
1728
1738
1748
1758

1768

1781
1798

1398

1318

1s48
1358

1368
1378

INFUT "RERL ESTRTE AFPRECIATION RATE C(INTEGERI{default = 8XJ
",Realapp
Realapp=Realapp~180a

Inflation=5.7
INPUT "GEMERFIL IMFLATIOM RATE C(IMTEGER: ! default

lation
Inflation=Inflation-188
Energyesc=5.7
IMPUT "ENERGY ESCALATION RARTE (INTEGER:»(detfault
rgyesc

Energyesc=Energyesc-108

Closing=361

INPUT “INPUT TOTAL BASIC COMMON CLOSING CQ5T (default=381>",
Closing

Agyzc(Bl)=Esyzc{(Bli=Closing

PRINT CHR$C1&)5LIMC1B>; "PROGRAM I3 IM OFERATION, ALLOW A FEMW
MOMENMTS FOR PRINTOUT"

## CALCULATION OF ANMNURL MORTGAGE COST -- ZSECTION #=%

#% MORTGAGE COST -= AG -- SUBSECTION =
Int=lag-12-160
Factor=DROUNDCInt*#(1+Int»~2&8-{(1+Int21~3608-17,42
Mcag=PROUND(Fcag*Finrag-18B8%Factor*12,8"

FOR I=t TO 38
Agiac{Il,1)=Mcag
NEXT I

##%# MORTGAGE COST -- ES -- SUBSECTIOM ++
Int=les 127168
Factor=IDROUNIC(Int#(1+Int 2~38Q-,{(1+INnt2~268~-12,43
Mces=PROUNDCFies:Finres-18B8*Factor+«12,8>

FOR I=1 TO 3@
Esiac(Il,1)=Mces
MEXT I
#% RBEGINMIMG OF IMSURAMCE SECTIOM =++
RESTORE 1750
DRTR 78,373,7+1,388,72,3385,73,399,74,3%95,73,481,765, 484,77, 488
78,411

DATA v79,413,688,417,31,425,82,432,233,448,54,442,35,455,35,455
» 87,456

DATA 83,457,89, ,98,4558,91,482,72,456, 33,474, 94, 474,35, 473
s 96,482

DATA 27,485,98,498,99, 494

DATA 188,4978,181,562,182,596,183,519,1584,514,185,518, 185,522
y 187,526

DATAR 183,538,189,534,1108,5358,111,542,112,545,113,550,114,554
115,558

DATA 116,582,117,555,113,579,11%,53v4,129,579,121,582,122,58585
123, 596

DATA 124,594,125,598,125,682,127,5485,122,5189,129,¢6
131,622

DATA 132,625,133,638,134,634,135,833,128,642,137,545,13%2,558
» 139,654

DATR 148,653,141,683,142,653,143,572,144,677, 145,832, 146,837
,14?,691

DRTA 143,5%5,149,7489,158,785,151,718,152,715,153,719,1354,724
y 155, ?23

DATRA 156,734,157,738,158,743

DATA 159,747,158, ?32,161,?.?,162,?62,163,?66,164,??1

S.7H", Inf

5.7%»",Ene

[rx]

—
fa
o
(0]
]

,513
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1389
léBB
13048
1918

1329
1938
1348
1958
1368
1979
1980
1998
2009
2018
2828
28308
2848
28359
2868
2878
2988
2090
2180
2118
2129
2138
2148
2158
2168
2179
2188
2138
2209
2218
2228
2230
2240
2258
2268
2278
22848
2290
23909
2318
2329
2339
23409
2358
2368
2378
2388
23949
2488

!
!

PAGE: 5

DATA 165,776,156,781,167,755,168,798,169,794,170,799,171, 384
,172,80%

DATAR 173,313,174,518,175,823,176,328,177,332,178,537,179, 341
, 188,846

DATA 131,2351,132,355, 133,360, 134,355, 135,379, 185,575, 187,379
, 188,884

DATA 139,383,199,393,191,398,192,982,193, 307, 194,912,195, 917
, 196,921

DATA 1937,926,133,%31,13%,935,2088, 948

MAT

READ Insmate

DATA .9,.9,.9,.92,.94,.96,.98,1,1,1

MAT
%%

READ Insred
BEGINNWIMG OF ~=-AG--INSURANCE SUBSECTIONM

FOR I=1 TO 18

Yalue=Fcag*»{(1+Realappr~(I-17
=

INT{Yalue-1088>

FOR J=1 T0O 131

IF J<131 THEHN 28€8

IF X>Insmate(J,1> THEN 2848

GOTO 286k
Agiacrll,ar=C(X-20B2%5+348 2% Insred(I
GOTO 28%a

IF X>InsmatedJ,1» THEN 28698
Agiac(l,&)=Insmat=J,22¢lnzsreduI’
J=131

NEXT J

NEXT I

2=

Agiac{18,2>
FOR I=11 TO 39
Rgiac{(Il,ar=2
NEXT 1
BEGINNIMG OF --E5--INSURARNCE SUEBSECTION

FOR I=1 TO 18
Yalue=Fces*{(1+Realappi~(I-17

M=

INTC(Yalue~1888)

FOR J=1 70 131

IF J<131 THEN 2258

IF X*Insmate¢J,1> THEN 2238
GOTO 225¢

Esiacdl,2=( X-200*3+348)2% (1l -Insesred- 10@80%InsrediI)

GOTO 228a
IF X>Insmated(J, 1> THEN 2288

Ezsiac(Il,a=Insmated(J,22#(l-Insesred~1882%Insred(I>

IJ=131
NEXT J

NEXT I

2=

%

Esiac¢18,2>

FOR I=11 TO 34

EsiaccIl,ar=Z
MEXT I

START OF ENERGY SECTIOM %%

BEGINMIHG OF --AG-- ENERGY SUBSECTION

FOR I=1 TO 38
Agiacd(Il,3»=PROUND{ECcag*(1+Energyesca~iI~-11,8)
NEXT I

BEGINMIMG QF --E35-- EMERGY SUESECTION

FOR I=1 TO 38
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2418
2428
2438
24449
2459
2468
2478
2480
2498
2508
2518
2529
23538
2548
25589
2568
2578
2588
2598
2680
2618
2628
2638
2649
2658
2668
2578
2688
2698
27008
2718
2728
2739
2748
2758
2760
2778
2788
2798
2808
2818
2820
28348
2840
2858
2868
2878
2889
2890
2908
29189
2929
2938
2949
2958
2960
2978

Esiac(l,3:=PROUNDC(Eces#{1+Energuesci~CI-15,83
HEXT I
## START PHINTIMG SECTION #%
#% BEGINWNMIMNG OF --AG-- PAINTING SUBSECTIOHN +*=%
FOR I=1 TO 38
IF Agiac<Il,4>=8 THEN 24828
Agiac(l,4)=PROUNDCAgiacll,42*(1+Inflationi~{I-15,87
NEXT I
#%# BEGINHMIMG OF --ES-- PAINTIMG SUBSECTION #=
FOR I=1 TO 38
IF EsiactI,4>=8 THEN 2538
Esiac(l,4)=PROUND(EsiaciI,42*(1l+Inflationd~CI-13,8>
NEXT I
#% START HVAC REPLACEMEMT SECTION ==
#%# BEGINNIMG OF --fAG-—- HYAC SUBSECTION ##
FOR I=1 TO 38
IF Agiac{l,5>=8 THEH 2599
Agiacll,S)=PROUNDC(AgiacCI,So*1l+Inflations~{I-13,92
NEXT 1
## PBEGIMMNIMG OF --ES-- HWAC SUBSECTION ++
FOR I=1 TO 38
IF Esiac¢I,52>=8 THEH 2648
Egsiac(Il,5)=PROUNDCEsiactI,S»#(1l+Inflationi~{(I-1>,8>
NEXT I
#% START ROOFING SECTION #+
#% PBEGINMIMG OF --AG-- ROOFING SUBSECTION *+«
FOR I=1 TO 238
IF Agiac(I,6>=@ THEM 2788
Agiac(Il,5)=PROUND(RAgiac(I,5x#01+Inflationy~(I~-12,82
NEXT I
#%# BEGIMMIMNG QF --ES-- ROOFIMG SUBSECTION #=
FOR I=1 TO 38
IF Esiac(Il,s>=8 THEN 2758
EsiacdIl,8)=PROUNDC(Eziac(I,5s*1+Inflationd~(I-12,83
MEXT 1
#% BEGIN FIRST COST SECTION +##
#% BEGIN --AG~-- FIRST COST SUBSECTION #%
Agwzc (1 2=PROUND(Fcag*(1-Finrag~-188»,8>
Aguzc (23=PROLIMND(F-ag¥Finrag-180+,81,82
Agyzc(33»=PROUNDC(F:ag*Finrag-188+.485,48>
Agywzc(4)>=PROLINDC(,.85*#Agiac(l,2)%14-,12,8>
Agyzc (S53=PROLIND(Pointsag- 1B8*Fcag#Finrag-168,8)
Upfrontag=SUM{Rgy=zc)
#4 BEGIN --ES-- FIRST COST SUBSECTION =%
Esyzc (1l »=PROUND(Fres#{1=-Finres-188:,8>
Esyzc(2)=PROUNDIFzes#*Finres/180%,81,48)
IF Finres<93 THEN 2984
Esyzc 3)=PROLIND(Fces*¥Finres-1830%,.003,4>
GOTO 2918
Esyzc(32=8
Esyzci4)=PROLINDC.35%#Eziac(l,20%14-12,3"
Esyzc(S)=PROUND(Pointses 18B%Fces#Finres.- 108,49
Upfrontes=SUMN(Esyzc)
#% ODPPOUTUMITY COST ##
IF Upfrontag.Upfrorntes THEN 3888
FOR I=t TO 5
Agiac{Il, 7 =PROUNDC{Upfrontag-Upfrontesa+.896,8"
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2988
2999
3900
3818
38298
3838
3840
3859
3860
3079
3089
3899
3184
3118
3128
3139
3148
3150
3168
3179
3188
3190
3200
3219
3229
3238
32419
2258
3268
2279
2280
3290
3389
2319
33206
3338
3348
3356
3368
3378
3388
33949
3400
3418
3420
2430
2448
3459
3460
3478
3488
3498
3588
3518
2528
23538
3548

MEXT 1

GOTO 3838

FOR I=1 TO 5

Esiac(Il,?7»=PROUNDC(Upfrontes-Upfrontagrs.85,3)

NEXT I
#+ PRIVATE MORTGARGE INSURANCE ##
#%¥ RsG PMI SUBSECTION ##

Int=lags12-1u8
Factor=DROUNI(InNt*(1+Int>~388-,({1+Int)~3268~12,4)
Pymt=PROUND(Fcag#Finrag-188%Factor,E-2)
Princ=PROUNDt¢Fcag#Finrag-188,E-2>
@=Fcag#*.3

FOR I=1 TO 3686
Princ=PROUMD(Princ-(Pymt-Princ*Int,E-2>
IF Princ>@ THEN 3159

Y=PROUNDCI-12,8>

1=368

MEXT I

B=PROUND(Fcag*Finrag-180%,.8825,8>

FOR I=1 TO ¥

Agiac{I,8>=B

NEXT I

#% E~-S PMI SUBSECTION *=%
IF Finres<{%a THEN 3379

Int=lags/12-/168
Factor=DROUNI(Int#{1+Int)~388-((1+Int1~368-17,4>
Pyumt=PROUND(Fces#Finres-180%Factor,E-20
Princ=PROUNDt(Fces*#Finres~188,E-2>
G#=Fcag#*.8

FOR I=1 TO 368
Princ=PROUMDC(Princ-(Pymt-Princ*Int>,E-22
IF Princ>@ THEN 3328

Y=PROUNDC(I-12,8>

I=369

NEXT 1

B=PROUND(Fces*#Finres-108%.08025,8)>

FOR I=1 TO ¥

Esiac(I,3>=B

MEXT I

#%# START AMNUAL SUMMATION SECTION <+«

MAT Agcostsum=RSUM(Agiac>
MAT Escostsum=RSUM(Esiac)>

#%# START BFREAKEVEM SECTIOM #=%
*¥#% START --AG-- BREAKEVEN SUBSECTIOM #=#

A=Upfrontag

FOR I=1 TO 38
X=Payback(l,1)=X+Agcostzumil>

NEXT I

#% START --ES-- BREAKEWEM SUBSECTIOHM x=

A=Upfrontes

FOR I=1 TO 38
X=Payback(],2)=K+Escostsum(l>

NEXT I
*% START BRERKEWEM AMALYSIS SUBSECTIOM

Pvear=9

FOR I=1 TO 38
IF PaybacktI,13<{Pawvback?l,2> THEN 3574
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PAGE: 3
3558 Fyear=Il
3568 I1=38
3579 MEXT I
3588 IF Puear<>u THEM 36358
3599 Valusag=Fcag*(1+Pealappr~18
3608 Yaluees=Fces#(1+Realappr~19
3618 IF Paybackt38,2>-VYaluees{Pavback(38,12-Yalueag THEN 3648

3628 Pyear=99

3638 GOTO 3558

3640 Pyear=38

3658 | #% START AHT BREAK-EYEM RAMALYSIS =+=

3668 HAgsbk=Essbk=g

3678 Agsbk=Pavback(8,1)-Fcag#*(1+Realappir~I

3688 Essbk=Payback(3,2)-Fces#(1+Realappr~I

3698 IF Agsbk<Essbk THEN 3728

3788 Ahtbreaks$="Y'

3718 GOTO 3738

3720 Ahtbreak$="N'

3738 ! #% START STORE DATA SECTION #%

748 PRINT #l;Casenc¥%,Fcag,Fces,Ecag,Eces,Finrag,Finres,lag,les,
Pointsag

3758 PRINT #1;Pointses,Insagred, Insesred, Upfrontag,Upfrontes,Pye
ar,Ahtbreak $

3768 PRINT #1l;Inflation,Energyesc,Realapp

3778 PRIMT #1;Agyzci#3,Esyzc(#$),Agiac(#%),Ezsiaci#%),Pavback(#?

3788 Printout:! %% START FRINT QUT SECTIOH #+

3798 PRINT CHR$(1z

3309 PRINTER IS @

2818 Imagel:IMAGE %¥,13AR,18%,3D.2D,"%",12%,3D.2D,"%"

3328 Image2:IMAGE 9X¥,18A, 294,"$",8D, 1““ "E",5D

3338 Image3:IMAGE h,gD 3¥,"$",%,6D, SX "S", 4D,4%, "% ,3D,24,"$",
4D,34%,"$", S5D,2X, “$“,5D,2H,"$“,S 4D, H,"$",®,3D,K,"$",¥X,
&D

3848 Image4:IMAGE :K,"8",869%,"$",X,6D

3359 ImageS:IMAGE *'#+%£",2¥,"$",4,5D,3K,"$", 4D,4<,"$",5D,2%,"$",
¥y4D,3%,"%', S5D,2K,"$",5D,2K,"$",5 4D, H,"$",¥,3D,4,"$",
Xy 6D

3368 Image6:IMAGE 11X,"8",7H,"$",58D,44,"$%",5D

3378 Image7:IMAGE 2¢18X,DD,7¢,"s", DD 4; "S",SD

3888 PRINT TRB(18:;"CASE NUMBER: ";Lasena s 5PAR
E AS FOLLOWS:";LINC1D .

33989 PRIMT TRB{18:;CHR#$<132>;"CA3T FACTOR";TAB{3V»; "ABOVYE GROUWD®
s TAB(SSS; "EARTH SHELTER";CHR$¢1280;LIMILY

35608 PRINT USING lmage2;"FIRST CO3T",Fcag,Frces :

3318 PRIHNT USING Image2; "AMMUAL ENERGY CO3T",Ecag,Eces

3328 PRINT USING Imagel;"FIMANCING RATE",Firnrag,Finres

3938 PRINT USING lmagel;"MORTGAGE RATE",Ilag,les

3348 PRINT USING Imagel;"MORTGAGE POINTS",Pointsag,Pointses

358 PRINT USING Imagel; "IHMS. REDUbTIDH".Iﬁ:ngﬁd Insesred

3358 PRINT TRB¢1G2;CHR$CIZZM;RPTH" ", S7F2 CHRFCL1IZ230;LINCLD

3978  PRINT LIHul;,THB(IG"LHR$(1?9""PDMMDN PHRHHETEES:"'“PHrBQD;
CHR$(128);LINCLD

3338 PRIMT USING '9X,K,14X,D0D.DD0,K";"INFLATION RATE:";Inflation=*1
ee; " n

3338 PRINT USIMG '3X,KE, 6X,DD.DD,K";"ENERGY ESCALATION RATE:";Ene
rgyesc#189; "x"

(181; "PARAMETERS AR
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PRAGE: 9

4868

4818
4828

4838
4040
4858
4068
4879
4880
4898
4190
4118
4128

41306

4148
4150
4168

4178
4188
4138

4208

4228

4238
4248
42508
4268

4278
4288

4298
430808
4318
4328

4348

4358
4368
4378
4388

PRINT USIHG '9K,K, S%,DD.DD,K";"REAL ESTATE APP. RATE: ";Resa
lapp*188; """
PRINT TABt(18);CHR$CI3ZM;RPTHC" ", SPI;CHRFCL1280LIMCLY
PRIMT LIMCI)>;TRBC1A);CHR$C132; "BREAKDOWN OF FIRST COSTS:i";S
PR(32);CHR:(128>;LINCL)
PRINT USIMG lragel; “DUNNPHYNEHT".HgH*:fi; Ezwzodld
PRIMT USING Image2;"LOAM ORIG. FEE.",Aguzci(Z),Eswzc(2)
PRIMT USIHG lmagel;"PRIVATE MORT. INS.",Agwzci(3),Eswzc(32
PRINT USIHG Ilmage2;"PREPAID INS.",Aguzc(d4’,Esuzcid’
PRINT USING Image2; "MORTGRAGE POINTS",Aguzc(5),Esyzc(S>
PRINT USING Image2;"GEM.CLOSING PDST“" AgyzciBl,Esyzc (sl
PRINT TAB(18:;CHR$(132);RPTS(" ',S’);CHES(iZB}

PRINT USING Image2;"TOTAL UPFROMT COSTS",Upfrontag,Upfrontes
PRINT TABt1B);CHRS$C1I32I;RPTHC(" ",572;CHR$C1233;LINC3Y
PRINT TRB(18:;CHR$(132);"COMPARATIYE SUMMARY OF RUNMIMG TOTH

LS";3PACSY; "AHT YEAR = 8" ;CHR${123);LINCLY
PRINT THB(IB“‘CHR$<132J'"VEHR"'SPH&BE'"H/G"'bPHfaﬁ'"E/‘“'SPH
(1123 "YERR' ;3PACBI; "A/G";SPACBY; "E¥S “;CHR$C1230jLINCLD
PRINT USING Images;Upfrontag,Upfrontes
FOR I=1 TO 1S
PRINT USING Image?;I,Payback¢l,1’,Payback(I,2»,I+15,Paybac
k(I+15,1),Fayback(I+15,2>

NEXT 1
FRINT TABC1B3;CHRF(IZZ2I;RPTH(" ",85) ;CHR$(1283
PRINT TRB(18;"BREAKEYEN YERR = "j;Puear;3PRC17>;"BRERK-

EVEN AT AHT: ";Ahtbreak$;LINC(3>
PRINT LIM(1);CHR$¢1320; "SUMMARY OF ALL ANMUAL COSTS: -CONVEN
TIONAL HOME: CRSE NUMBER: ";Caseno$;SPACITI;CHR$(128)
PRINT TRB(S»;" |MORTGAGE|HOMEOWMERS |AMNURAL |EXTERIOR| HYAC
|ROOF | OPP. | AN. |RUNNING"
PRINT CHR$(132);"YERR | COST | INSURANCE|EMERGY|PAINTING|R
EPLACE. [MAINT. | COST | PMI | TOTAL";CHR$(128)
PRINT USING Image4;Upfrontag
FOR I=1 TO 38
IF I{>Pyear THEN 4238
PRIMT USING ImageSiAgiac¢Il,l),Agiaccl,2r,Agiac(l,32,Agiacc
I,4),AgiactI,S),Agiacll,5>,Agiacdl,?7>,Agiac(l,3),Pavback(]
s 10
GOTO 4298
PRIMT USING Image3;I,Agiac(l,1>,Agiaccl,2),Agiac(l,32,Agia
c(Il,4>,Agiac(l,5),Agiac¢l,8>,AgiaciI,?>»,Agiac¢l,8),Pavback
CI,1>
NEXT 1
PRINT CHR$(132);RPT$(" ", 790 ;CHR$(1237
PRINT "»#%% = BREAKEYEM YEAR";LIMC3)
PRINT LIM(1);CHR$(132>; "SUMMARY OF ALL ANNUAL COSTS: EARTH
SHELTER: CRASE NUMBER: ";Cazeno$;3SPR(21;CHR$(122)
PRINT TAB(S»;" |MORTGAGE|HOMEOWMERS|ANHUAL |[EXTERIOR| HVYAC
| ROOF | OPP. | AN. |RUNNING"
PRINT CHR$(132);"YEAR | COST | IMSURANCE|EMERGY|PRINTING|R
EPLACE. |[MAINT. | COST | PMI | TOTAL";CHR$¢128)
PRINT USING lmaged4;Upfrontes
FOR I=1 TO 38
IF I{>Pyear THEN 4400
PRINT USING ImageS;Eziac(l,1ls, s
I,4%,Eziact¢l,5),Eziac(I,5),Esiacy
27

= ESIach,g',E:iacd
yEziacil,2),Pavback (Il
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4390
4488

4414
4428
4438
4448
4458
4468
4478

4438
44906
Seee
Sei1.
SB28
5838
5848
g8sa
Sesad
Savs
58819
5894
Si189

PAGE: 18
GOTO 4418
PRINT USIHG Image3;l,Esiacdl,l?,Eziacdl,a),Esiacl,3),Ezia
cfIl,40,Esiacdl,5),Esiacdl,5,Eziactl,7r»,Esiacl,a), Paubauk
(I,2?
NERXT I
PRINT CHR$C1IRZI;RPTHI" ", 792, CHR$C123:

PRINT "a*** = BRERKEWEM YERR";LIM{3D
PRINTER IS &
IMPUT "DO ANOTHER CASE",A$
IF POSCA%,"Y¥' > THEM Returnpcint
PRINT CHR#C1&2;LINC1IA) S TABCS»; "THANK Y0U FOR USING AMNOTHER
RJ =nterprises COMPUTER PROGRAM 1¢
STOP
END

Y T N R A A RO P e g s
* LCCA: LIFE CYCLE COST AMALYSIS PROGRAM

# PROGRAM DEVYELOFED BY ALLEN JONES, SPRINMG 1924

+ PROGRAM 15 PURELY FUHCTIOMAL <HOT USER FRIEMDLY?>
¥ PROGRAM LWAS DEYELOPED TO ASSIST IMH THESIS WORK

# PROGRAM 1353 WRITTEHM IMN HEWLETT-PACKARD "EMHARMCED®
* BASIC LANGUAGE, AMD WAS DESIGMED FOR UUSE OM THE
* H-P 98:5B.

I L Y R L TR Y R A T U e e s

* ok ok E ok ok Ok
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There is very little published information about the building costs
of homes, especially for the cost of the home without the land. For
this reason something more than a literature search was needed to com-
pile these building costs. The context information for the parameters
on which to base costs was much too detailed to easily discuss via a
telephone interview, therefore a mailed questionnaire format was chosen.
The questionnaire package contained a cover letter explaining the ques-
tionnaire and the information which was needed, next was a list of para-
meters to base the costs on and finally a simple gquestionnaire to fill
in the needed information. Since all of the information requested was
listed in the cover letter, the questionnaire form was simply a tool to
help the respondent compile his response in an orderly fashion. The
building parameters used were derived from the survey of earth sheltered
home owners and builders, conducted by the Center for Natural Energy
Design at Oklahoma State University. The following figures show the

cover letter, the building parameters, and the questionnaire form.



OKLAHOMA STATE UNIVERSITY
SCHOOL OF ARCHITECTURE

Allen Jones

101 Architecture Building
Oklahoma State University
Stillwater, Oklahoma 74078

Qear Mr,

I am a graduate student in Architectural Engineering, Environmental Control, at

Oklahoma State University and am developing a Master’s Thesis which deals with a
1ife cycle cost comparison between conventional and earth sheltered (earth cov-

ared) housing. [ hope you can provide some information needed for this oroject.
The enclosed survey should only take a few moments of your time.

I am trying to obtain information on the building purchase costs of both conven-
tional and earth sheltered housing. Data to base the costs on is included on
following pages. If possible, please include the purchase costs of both a "cus-
tom built" home and a home built as a part of a housing development, which usu-
ally has lower costs due to the economics of building several similar repetitive
homes. Also, if you currently use or know of an alternative building system
that you feel gives a lower cost, please include the system and the cost reduc-
tion. You may report all cost information either as a cost per sguare foot or
as a total building cost of an approximately 1600 sq ft house.

I realize that each home is different and costs will vary, nowever all [ need
are "ballpark" estimates of these costs. If it will simplify matters, you may
give the costs in a range from minimum to maximum expected cost, rather than a
single average cost.

If at all possible could you also include a list of names and addresses of con-
tractors that you either have worked with or know of that have experience in
building earth shelters.

Any cost information that you furnish will be combined with that from other
architects and builders and there will be no relation of any specific costs to
you or your firm presented in the thesis.

Thank you very much for your time. Please use the enclosed envelope to mail

the questionnaire back. If you have any questions or need further information,
feel free to call me at the OSU School of Architecture during days (405) 624-6043
or at home in evenings (405) 743-1845.

Sincerely,

-

o~
el 2 v

Allen D. Jones
Graduate Student
Architectural Engineering

STILLVATER OKLAHOMA T4074 ST P N Y

Figure 12. Building Cost Questionnaire Cover Letter
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EARTH SHELTERED BUILDING PARAMETERS

WALL SYSTEM - Poured in place concrete.

ROOF SYSTEM - Poured in place structural slab - or - metal joists and
deck system with concrete slab.

FLOOR SYSTEM ~ Slab on grade.
CONCRETE - All concrete to be 3500 to 4000 psi.

SOIL AND SITE CONDITIONS - No problems with water table. Soil has ade-
quate compressive strength and only a small content of high
expansion clays. Excavation equal to about 1/2 of the volume
of the house. Cut and f£ill equal - little or no earth to be
transported to or from the site. Site to be basically flat or
gently sloped. Underground drainage of gravel bed and french
drain around base of all earth contact walls.

MECHANICAL SYSTEM - Conventional furnace and air conditioning or heat
pump system.

WATERPROOFING - Bentionite clay sheets for walls and either bentonite
sheets or neoprene membrane for roof. Wall waterproofing

materials to be protected with suitable protection board.

EXTERIOR INSULATION - 2 inch Styrofoam boards on roof and 1/2 of the way
down the walls.

INTERIOR WALLS - Gypsum board on stud walls (metal or wood.studs).

INTERIOR FINISHES - Moderately finished. Typical finishes found in
moderately priced homes for middle income families.

TYPICAL BUILDING SIZE - 1600 square feet.
BUILDING SHAPE - Rectangular - length 2-1/2 to 3 times the width.
GARAGE - also earth covered and attached to house.

2 car - 500 sqg. ft.
3 car - 750 sq. ft.

Figure 13. Earth Shelter Building Parameters for Cost Questionnaire
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CONVENTIONAL HOUSE BUILDING PARAMETERS

WALL SYSTEM AND STRUCTURE - 2 by 4 wood frame with brick veneer.

ROOF SYSTEM - Asphalt shingles on tar/felt paper on plywood decking.

FLOOR SYSTEM -~ Slab on grade.

CONCRETE - All concrete to be 3000 to 3500 psi.

SOIL AND SITE CONDITIONS - No problems with water table. Soil has ade-
quate compressive strength and only a small content of high
expansion clays. No major excavation required. Little or no
earth to be transported to or from the site. Site to be

basically flat or gently sloped.

MECHANICAL SYSTEM - Conventional furnace and air conditioning or heat
pump system.

INSULATION - Fiberglass or comparable insulation material in both wall
cavities and between ceiling joists. "R" values to be at
least 15 for walls and 26 for ceiling.

INTERIOR WALLS - Gypsum board on wood stud walls.

INTERIOR FINISHES -~ Moderately finished. Typical finishes found in
moderately priced homes for middle income families.

TYPICAL BUILDING SIZE - 1600 square feet.
BUILDING SHAPE - Rectangular - length 2-1/2 to 3 times the width,

GARAGE - 2 car - 500 sq. ft., attached to house.

Figure 14. Conventional Building Parameters for Cost Questionnaire



BUILDING COST QUESTIONNAIRE

1). How would you rank your experience with building earth-sheltered homes ?

a).
¢).

EARTH-SHELTERED SECTION

none

b). little 1-2 nhomes

moderate 3-5 homes d). good 6 or more homes

2). Using the data for the earth-sheltered home, what would you estimate

the

List costs either as an average cost or minimum to maximum range.

cost to be ?

2 car garage
Custom home

Tract home

3 car garage cost increase .

3). If you know of or presently use any alternate building systems that
you feel would reduce the cost of the earth-shelter, please 1ist the

system(s) and the resultant cost reduction.

SYSTEMS: (you may continue on back if necessary)

/sq ft or total

Cost Reduction

CONVENTIONAL BUILDING SECTION

4). Using the data for the conventional home what would you estimate the

cost to be ?
Custom home

Tract home

/sq ft or total

5). If you know of or presently use any alternate building systems that
you feel would reduce the cost of the conventional nome, please list

the system(s) and the resultant cost reduction.
SYSTEMS: (you may continue on back if necessary)

Cost Reduction

Thank you very much for your time.

Figure 15.

Building Cost Questionnaire Form

141



142

The questionnaire began with the experience the respondent had with
building earth shelters. The results generally followed the trend that
respondents who had no experience with earth shelters did not give any
cost values for the earth shelters. The respondents who had little ex-
perience (only one or two houses) gave costs that were very similar to
those given by respondents with more experience. There were 10 valid
responses to the earth shelter section, some responses had to be deleted
because the costs submitted were for homes that differed greatly from
the given parameters. Twelve valid responses were received in the con-
ventional section. 1Included in both the earth shelter and conventional
section were spaces to include any parameter changes which the respon-
dent used that reduced the overall cost of the building, however, this
section was not completed by any respondent. Table XI below gives the
resultant costs from the questionnaire in cost per square foot. The
average costs are taken from the average of the responses to the ques-
tionnaire. The minimum and maximum values are one standard deviation
away from the average. Therefore the range of prices shown includes
almost 70 percent of the responses and the average response in éach

category.



TABLE XIX

BUILDING COSTS FROM QUESTIONNAIRE
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Housing Type Minimum Cost Average Cost Maximum Cost
Barth shelter:
Custom $50.75 $56.85 $62.95
Tract $46.50 $50.50 $54.50
Conventional:
Custom $45.65 $52.50 $59.35
Tract $37.00 $44.75 $52.50

Costs for average

building size of 1600

sq ft.
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This appendix contains miscellaneous tables which are either too

long or too detailed to include in the text of the chapters.

TABLE XX

NORMALIZED HOMEOWNERS INSURANCE COSTS

Home Annual Home Annual Home Annual
Value Cost Value Cost Value Cost
$40,000 230 $60,000 $340 $100,000 $498
41,000 236 61,000 345 105,000 518
42,000 242 62,000 349 110,000 538
43,000 248 63,000 350 115,000 558
44,000 253 64,000 352 120,000 578
45,000 259 65,000 357 125,000 598
46,000 265 66,000 363 130,000 618
47,000 270 67,000 368 135,000 638
48,000 276 68,000 374 140,000 658
49,000 282 69,000 375 145,000 682
50,000 288 70,000 378 150,000 705
51,000 294 71,000 380 155,000 729
52,000 299 72,000 385 160,000 752
53,000 305 73,000 390 165,000 776
54,000 311 74,000 396 170,000 799
55,000 317 75,000 401 175,000 823
56,000 322 80,000 417 180,000 846
57,000 328 85,000 455 185,000 870
58,000 334 90,000 458 190,000 893
59,000 339 95,000 478 200,000 940

Source: Reference (36).
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TABLE XXI

PRINCIPAL AND INTEREST FACTORS PER $1000 OF LOAN

Interest Period Interest Period

Rate 30 Year 15 Year Rate 30 Year 15 Year
10.00 8.78 10.75 15.00 12.65 14.00
10.125 8.87 10.82 15.125 12.75 14,09
10.25 8.97 10.90 15.25 12.85 14.17
10.375 9.05 10.98 15.375 12.95 14.26
10.50 9.15 11.06 15.50 13.05 14.34
10.625 9.24 11.13 15.625 13.15 14.43
10.75 9.34 11.21 15.75 13.25 14.52
10.875 9.43 11.29 15.875 13.35 14.60
11.00 9.53 11.37 16.00 13.45 14.69
11.125 9.62 11.44 16.125 13.55 14,78
11.25 9.72 11.53 16.25 13.65 14.87
11.375 9.81 11.60 16.375 13.76 14.95
11.50 9.91 11.69 16.50 13.86 15.04
11.625 10.00 11.76 16.625 13.96 15.13
11.75 10.10 11.85 16.75 14.06 15.22
11.875 10.19 11.92 16.875 14.16 15.30
12.00 10.29 12.00 17.00 14.26 15.40
12.125 10.38 12.08 17.125 14.36 15.48
12.25 10.48 12.16 ’ 17.25 14.46. 15.57
12.375 10.58 - 12.24 17.375 14.56 15.66
12.50 10.67 12.33 17.50 14.67 15.75
12.625 10.77 12.41 17.625 14,77 15.84
12.75 10.87 12.49 17.75 14.87 15.93
12.875 10.96 12.57 17.875 14.97 16.02
13.00 11.06 12.65 18.00 15.08 16.11
13.125 11.16 12.73 18.125 15.17 16.19
13.25 11.26 12.82 18.25 15.28 16.28
13.375 11.36 12.90 18.375 15.38 16.37
13.50 11.45 12.98 18.50 15.48 16.47
13.625 11.55 13.07 18.625 15.58 16.56
13.75 11.65 13.15 18.75 15.68 16.65
13.875 11.75 13.23 18.875 15.79 16.74
14.00 11.85 13.32 19.00 15.89 16.83
14,125 11.95 13.40 19.125 15.99 16.92
14.25 12.05 13.49 19.25 16.09 17.01
14,375 12.15 13.57 19.375 16.20 17.10
14.50 12.25 13.66 19.50 16.30 17.19
14,625 12.35 13.74 19.625 16.40 17.29
14.75 12.44 13.83 19.75 16.50 17.38
14.875 12.54 13.91 19.875 16.61 17.47

20.00 16.71 17.56

To calculate monthly principal and interest (P+I) payment: Multiply
factor from above times the loan amount in thousands, for example, to
find monthly P+I payment for a 30 year mortgage at 11% with a $50,000
financed amount, take 50 X 9.53 = $476.50. Source: Reference (36).
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CASE NUMBER: 1

COST FRCTOR

REOYE GROUND

EARTH SHELTER

PARAMETERS ARE RS FOLLOWS:

148

FIRST 'COST $ 858819 $ 335898

ANNUARL ENERGY COST ¥ 1225 * 256

FINANMCIMNG RRATE 98.088% g8.88%

MORTGAGE RATE 13.58% 13.56x%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION 8.0808% 8.88%

COMMON PARAMETERS:

INFLATION RATE: S.78%

ENERGY ESCALATION FRTE: S.70%

REAL ESTRTE RAPP. RATE: 6,80

EREAKDOWH OF FIRST COSTS:

DOWNPARAYMENT $ 8S5Sea $ 13768

LOAN ORIG. FEE. ¥ 765 $ 748

PRIVYATE MORT. IMS. ¥ 383 ¥ 8

PREPARID INS. ¥ 406 $ 413

MORTGAGE POINTS $ 1143 $ 1496

GEN.CLOSING COSTS $ 3861 ¥ 361

TOTAL UPFRONT COST ¥ 11583 $ 21724

COMPARATINE SUMMARY OF RUNMIMG TOTHLS AHT YEAR =

YEAR [nldr E~ YERR R-G E-3
8 $ 11563 § 21724
1 $ 23290 $ 33375 15 $2308445 3222591
2 $ 35089 $ 45182 1? $244602 $235913
3 $ 465838 $ 55987 13 $258928 $243367
4 % 58381 $ 5883885 13 $2T3434 $262969
5 $ 71427 $ 28864 28 $29219806 $278125
5 $ 34273 ¥ 329e% 21 $385295- $292828
? $ 37258 $185185 22 $322182 $386879
3 $1108354 ¥117522 23 $337432 $328311
9 $123813 $129988 24 $352999 $334727
18 $139285 $143379 23 $369318 $3495153
11 $132791 $155843 26 $335299 $364329
12 $155419 $182813 27 $482259 $373360
13 $138176 $131677 23 $418%14 $394628
14 $19340858 $194645 as $435881 $418122
13 $21l8443 $299393 8 $477933 $431333

BREAKEYEM YEAR = 1S

EREARK-EYEN AT AHT:



SUMMARY OF ALL AHMUAL COSTS:  COMVEHTIOHAL HOME: CASE HUMBER: 1
|MERTGH EIHUHEUNHERE’HHHUHL EHTERIURI HY AL 'EDDF l OPF. ' AH. |RUHHIHG
YERR COST INSURAHCE |EMERGY [FATHTIHG [REPLACE. [MAIHT. COST FMI TOTAL
@ $ 11363
| $ 18511 $ 418 § 1225 % ] E @ # 8 % -518 $ 191 § 23298
2 $ 18511 § 412 ¥ 1295 % a $ a % 8 F -518 % 191 § 35839
3 § 18511 § 4308 $ 1369 &% B $ a % B % -618 % 191 $§ 469380
4 § 18511 § 462 $ 1447 % @ § 9 % B ¥ -51@8 $ 191 $ 58981
S $ 16511 $ 494 § 1529 % 331 ¥ a % 6 % -6106 $ 191 $§ 71427
G $ 18511 $ 528 $ 1616 % 8 > g % 6 & +8 % 191 ¥ 84273
7 $ 18511 § 565 F 1785 % @ 2 8 % 0 % +8 & 191 $ 97250
g $# 18511 ¥ €86 § 1366 $ 8 E 6 % 8 § +8 % 191 $ 118364
3 ¥ 18511 $ 635 $ 1989 % a ¥ a % a % +0 ¥ 191 § 123613
19 § 18511 $ 672 § 2017 $ 436 $ 1845 % a % +0 & 191 $ 139285
11 $ 18511 F 672 F 2132 % o) ¥ 8 % 8 % +8 F 191 § 152791
12 $ 16511 § 672 ¥ 2254 % 8 3 8 % 8 £ +8 F 191 § 166419
13 $ 18511 ¥ 672 $ 2333 % @ $ 8 % 6 % +89 % 191 % 188176
14 § 18511 ¥ 672 $ 2513 3 ;) $ 8 % 6 % +89 % 191 ¥ 1940868
*%%% % 18511 $ 672 § 2662 % 576 ¥ 8 % 7763 # +8 F 191 § 216448
1e F 18511 § 672 $ 25814 % a E 8 % 0 % +3 § B % 230445
17 $ 18511 ¥ 672 § 2974 3% 8 $ 6 % 6 % +9 ¥ 0 $ 244602
15 § 16511 § 672 $ 3143 % a ¥ 8 % 6 % +8 % @ § 258928
19 $§ 16511 $ 672 $ 3323 % o) $ 8 % 8 f +0 % B $ 273434
ey § 18511 §F 672 F 3512 # 766 $ 3211 % 0 % +0 % 8§ 2921080
21 $ 10511 $ 672 $ 3712 % @ $ 8 f 6 % +8 % g % 385995
z2 $§ 18511 $ 672 $ 3924 % 8 $ a % 8 % +8 ¥ 8 % 322182
23 § 106511 $ 672 $ 4147 % @ $ @ % v % +98 % 8 ¢ 337432
24 $ 18511 § 672 ¥ 4384 # a E 8 % a % +8 % 8 $ 352999
25 ¥ 18511 $ 672 §F 4634 % 1982 ¥ 8 % 9 % +8 % 9 ¢ 369518
ze $ 18511 ¥ 672 ¥ 4898 & @ $ 8 % a #$ +0 # 9 % 385899
e § 18511 $ 672 $ 5177 % @ E a ¢ 8 % +0 % 8 § 462259
28 $ 18511 $§ 872 § S472 % a $ 6 % 8 $ +0 ¥ @ % 418914
29 ¥ 18511 $ 572 $ 5784 % o $ 6 % 8 § +8 $ @ % 435881
3@ F 16511 $ 672 $ 6114 & 1323 $ 5590 $17342 % +@ $ @ § 477933

#+x% = BREAKEVEH YEAR

671



SUMMARY OF ALL AHHUAL COSTS EARTH SHELTER: CRSE MUMEBER: 1
IHJF TGAGE HOHEUNHERUIHHHUHL|EXTERIUR| HVAC IRUGF I OPP. I AH. IRUHHIHE
YERR COST INSURAHCE | EMERGY |PRINTING |REPLACE. |MAIHT. COsT FMI TOTAL
@ ¥ 21724
1 ¥ 18278 F 423 F 958 % g £ B % 8 % +0 % B F 33375
2 $ 18278 $ 445 $ 1084 8 ¥ 8 F 8 % +8 % 8 F 45102
3 ¥ 18273 $ 4686 § 181 % o} $ I - a ¢ +8 ¥ 9 F Sc307
4 $ 10273 § 499 F 1122 % o ¥ a % 8 % +9 3 8 ¥ 68585
5 $ 18278 $§ 535 § 1136 % 59 $ e 3% 8 % +8 % @ $ B868c4
6 $ 108278 $ 574 § 1253 3 a > e 3 8 % +8 % B 5 92959
7 $ 18278 $ 613 F 1325 % @ $ o9 % a8 % +8 % @ % 185136
& ¥ 18278 § 658 $ 1460 # o) $ a ¥ 9§ +@ % @ F 117522
3 § 18278 $§ 7048 § 1480 & a ¥ 8 % 8 % +8 F B F 1299358
10 $ 18278 $ 733 $ 1565 % s F 741 % g % +0 % @ % 143379
11 $ 19278 ¥ 733 $ 1654 % e} $. B # 8 % +8 § 6 § 1569849
1z § 16278 § 738 $ 1748 % 8 > 6 % I +8 § 8 % 168513
3 $§ 18278 § 738 § 18458 % 8 $ a £ 8 % +@ % 8 % 181677
14 $ 18278 § 733 $ 1953 % @ $ 8 % 8 3 +0 $ B § 194546
xxxx % 108278 $ 738 § 2BE4 ¥ 182 E @ % 1585 % +8 ¥ 8 % 289393
16 § 18278 § 7383 § 2182 3 a F a % a % +@ ¥ B $ 222591
17 $ 19278 § 733 § 2306 # 8 $ 8 % R +0 $ 8 % 235913
15 $ 18278 $ 738 $ 2433 3 @ $ a a % +0 ¥ 9 F 249367
13 $ 18278 § 738 § 2577 % 8 $ 8 f [ - +@ $ 8 $§ Zez96@
z@ § 10275 $ 733 § 2724 % 135 $ 1298 % B % +8 3% 0§ 278125
21 § 198275 $ 7335 $ 2879 % ] ¥ o % @ % +0 ¥ 8 % 292820
pbel $ 18278 § 735 $ 3943 % o) § 0 % @ £ +8 # 8 $ 386679
23 § 10278 $§ 738 $§ 3216 % @ § 6 % 8 % +9 % ® ¢ 329311
>4 § 18278 $ 738 § 3488 % ] § a % a 3 +@ § @ § 334727
25 § 18zvs $ 738 § 3594 ¢ 178 $ 8 £ 0 % +8 § B $ 349515
26 $§ 10278 § 733 $ 3798 # a § a % B % +8 % 8 % 364329
27 § 18275 § 733 § 4815 % 9 > a % 6 % +8 § B $ 379350
8 $ 19278 § 738 § 4244 % 8 £ g # B % +@ % 8 F 394628
29 $ 18278 $ 738 $ 4486 F @ $ o % 8 % +9 § @ ¥ 4108122
20 $ 190278 § 733 $ 4741 % 235 § 2246 § 3593 3% +a@ § 8 F 431953

«<sx = BRERFEVEH YERE
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CASE MUMBER: 2

L,

FPARAMETERS ARE AS FOLLOWS:

151

COST FACTOR ABOYE GROUMD EARTH SHELTER

FIRST COST $ 85888 § 350099

ANNUARL ENERGY COST $ 1225 $ 9Sa

FINAMCING RATE 98.808% 28,885

MORTGAGE RATE 13.58x% 13.58%

MORTGRAGE POINTS 1.58% 2.88%

INS. REDUCTION 8.88% 9.88%

COMMON PRRAMETERS:

INFLATION RATE: S5.76ex%

ENERGY ESCALATION FATE: 5.78%

RERL ESTATE APP. RATE: 6.808%

BRERKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 8560 $ 1788s

LOAN ORIG. FEE. $ TES ¥ 539

PRIVATE MORT. INS. $ 383 ¥ 8

PREPAID INS. ¥ 486 ¥ 486

MORTGAGE POINTS ¥ 1148 $ 1368

GEN.CLOSING COSTS ¥ 361 $ 361

TOTHL UPFRONT COST $ 11563 $ 19887

COMPARATIVE SUMMARY OF RUNMIMNG TOTALS AHT “YERR = 3

YEAR H-G Es/S YEAR Asa EsS
) $ 11563 $ 19887
1 $ 23485 $ 38519 18 (231820 $2P438°5
2 $ 35319 $ 4125879 1?7 $245177 $217208
3 $ 47325 $ Sz2les3 18 $252583 $229659
4 % 39441 $ 538348 13 $2740869 $242251
S § 72882 $ 74112 28 $292675 $256415
& $ 134848 $ 35236 21 £387578- $2693@9
7 $ 37825 ¥ 96471 22 3322577 $2282367
8 $119939 $1873828 23 $338867 235598
9 $124188 $119281 24 $353574 $389813
19 $1339858 $131679 25 $378393 $322808606
11 $135333865 $1433483 26 £3585474 $336613
12 $155994 $1355111 27 4832834 $3358842
13 $1307S1 $1e5974 28 $413489 $364982
la $124643 $178942 &3 $435456 $3794083
15 $217823 $1326838 8 $473508 $488233

TREAKEYEN YERR = ¢

EREAK-EYEM AT AHT:



SUMMARY OF ALL AHHUAL COSTS: COHYEWNTIOHAL HOME: CHSZE HUMEBER: 2

HURTGHGE'HUHEUHHERS AHHUAL EXTERIUR' HVYAC ,RDDF l OFP. I AH. IRUHHIHG
YERR COST IHSURAHCE |EHERGY [PRINTING |REPLACE. |MATHT. COST PHI TOTAL
9 $ 11563
1 $ 18511 $ 418 § 1235 ¢ @ $ 0 % @ % -495 $ 191 $ 23465
2 $ 18511 $ 412 $ 1295 $ o} $ 8 ¥ @ % -495 % 191 $ 35319
3 $ 18511 $ 439 § 1369 # 2} > g % B ¢ -495 % 191 $ 47325
4 $ 18511 $ 482 $ 1447 & 8 ¥ 8@ % B % -495 % 191 § 59441
5 F 16511 $§ 494 § 1529 $ 3351 F 8 8 % -495 % 191 $ 720082
& $ 18511 $ 523 ¥ 1616 # 8 ¥ 8 % 0 % +9 § 191 $ 84343
x#x% $ 10511 $ 566 $ 1788 % 8 3 @ % o % +0 % 191 $ 97825
3 $ 18511 § 686 § 1886 # 8 § 8 % g % +8 $§ 191 $ 1198939
9 $ 18511 $ 633 $ 1%89 # o} § 8 % a % +0 $ 191 $ 12415885
19 $ 18511 $ 672 § 2017 $ 436 $ 1345 % 0 % +8 $ 191 $ 139860
11 $ 18511 $ 672 $ 2132 % 8 ¥ 0 % 6 % +0 $ 191 % 153366
2 $ 18511 § 672 $ 2254 % @ ¥ g % 8 % +0 $ 191 & 166994
13 $ 18511 $ 672 $ 2383 ¢ 9 ¥ B ¥ 8 % +0 $ 191 $ 180751
14 $ 18511 $ 672 ¥ 2518 # 8 § @ % 6 % +0 $ 191 $ 194543
15 $ 18511 ¥ 672 $ 2662 & 5S76 ¥ 6 % 7763 # +6 $ 191 & 217923
16 $ 18511 $ 672 ¥ 2814 % 8 $ a f 8 % +0 % 8 $ 231828
17 § 18511 ¥ 672 F 2974 % @ ¥ 0 % 8 % +8 % B $ 245177
15 $ 18511 § 672 $ 3143 $ 2} $ 8 % a % +89 % B $ 259583
15 § 18511 $ 672 F 3323 % <} E 0 % 8 % +8 % B $ 274009
8 $ 18511 § 672 F 3512 $ 760 ¥ 3211 ¢ 8 % +0 % B § 292675
21 § 18511 ¥ 672 $ 3712 % @ ¥ 4 % 6 % +0 % @ $ 387576
2z ¥ 18511 F 672 $ 3924 % @ 2 B % 0 % +9 $ 8 § 322877
23 $ 18511 $ 672 $ 4147 % 8 $ 8 a % +0 % 8 § 3350807
249 § 18511 $ 672 $ 4384 % B ¥ 8 % g % +0 % @ $ 353574
25 $ 18511 $ 672 F 4634 $ 1682 ¥ a % 0 % +9 % B $ 370393
26 $ 18511 $ 672 § 438398 ¢ @ ¥ 8 % 6 % +@ % 8 § 386474
27 $ 16511 $ 672 $ 5177 % <) $ 6 % 8 % +8 $ @ § 4023534
28 ¥ 18511 § 672 ¥ 5472 % 8 $ 8 % 8 % +0 % 0 % 419489
29 $ 18511 $ 672 $ 5784 & <) $ a % 6 % +0 $ 6 $ 436456
38 § 18511 $ 672 F# 6114 $ 1323 $ 5598 $17842 3% +0 % 8 $ 478508

#x%% = BREAKEYEMN YEAR

(40}



SUMMARY OF ALL AMNUAL COSTS: EARTH SHELTER: CASE HUMEER: 2
|HURTGHEE HDNEUNHERSIHHHUHL EXTERIURI HYAC JRDDF l OFFP. I AH. |RUHHIHG
YERR COST INSURAHCE | EHERGY |PAIHTING [REPLACE. {MATHT. cCosT FHI TOTAL
g $ 19887
1 $ 9343 $ 410 $ 958 % 8 $ 8 % @ $ +0 $ 8 ¢ 38519
2 % 9343 $ 412 $ 1064 # 5 3 8 % 8 % +@ % 8§ 41269
3 F 9343 $ 438 $ 18061 % @ $ 6 6 % +0 % 8 % 52183
4 $ 9343 $ 452 F 1122 % a % 6 % I +8 § 6 % 63830
5 § 9343 $ 494 $ 1186 % 59 % 8 % 8 % +0 $ 8 & 74112
& § 9343 $ 528 § 1253 % @ 3 6 % B % +8 $ 8 $ 85235
£xx® % 93453 $ 566 ¥ 1325 # a % @ % 6 § +8 % 8§ 96471
3§ 9343 $ 586 $ 1408 $ @ $ a % o $ +0 $ B % 187820
9§ 9343 $ 633 ¥ 1488 % a § @ % 8 # +0 % B % 119281
16 $ 9343 $ 672 $ 1565 77 F T4l % 6 % +0 % 8 F 131679
11 $ 9343 $ 672 ¥ 1654 % 8 $ 8 f 6 % +9 § 8 F 143348
2 $ 9343 § 672 $ 1748 % 8 $ B % 8 % +0 ¥ 8 $ 155111
13 % 9343 $ 672 $ 1848 # 8 % 8 % a % +0 $ 8 §F 166974
14 % 9343 $ 672 $ 1953 % @ £ g ¥ @ % +0 % 8 % 1758942
15 % 9343 $ 572 $ 2064 $ 182 $ 6 % 1565 $ +8 # B % 1926885
15 % 9343 $ 672 $ 2182 % 6 % 8 ¥ 0 § +0 $ @ $ 284855
7 § 9343 $ 672 $ 2306 % g £ a £ @ % +8 % 0 % 2172086
13 ¢ 9343 $ 672 F 2435 % 9 £ 6 % B % +0 § B § 229559
19 % 9343 $ 572 $ 2577 % 8 $ 8 § B % +8 % @ % 242251
28 $ 9343 $ 672 $ 2724 § 155 $ 1298 % 8 $ +0 % 8 % 258415
21 $ 9343 ¢ 672 § 2879 % ) $ 8 f 8 % +8 # 8 % 269389
2z $§ 9343 $ 672 $ 3943 % 8 $ 8 % a +0 % 8 % 2852367
23 % 9343 $ 672 § 3216 % 8§ 8 % 6 $ +8 § 0 % 295593
24 $ 9343 $ 672 $ 3408 % 8 % a % 8 % +8 ¥ @ § 309613
25 $ 9343 ¢ 672 § 3594 % 178 ¥ 8 % 6 % +0 $ 8@ ¢ 322800
26 0§ 9343  § 672 $ 3798 3% @ £ 8 % 0 % +0 % 8 § 336613
27 F 9343 $ 672 $ 4815 # 9 E @ % 8 % +0 % B $§ 350643
23 £ 9343 ¢ g7z F 4244 % ] ¥ 8 g % +0 % @ % 364992
29§ 9343 $ 672 $ 4488 % ] 3 8 % 8 % +8 § 8 $ 379403
38 ¥ 9343 § 672 F 4741 % 235 . 0§ 2246 F 3593 ¥ +0 ¥ 8 ¢ 4808233

~+%+ = BREAKEYEH YERR

€ST
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CASE MUMBER: 3 PARAMETERS ARE AS FOLLOWS:

COST FARACTOR ABOYE GSROUND EARTH SHELTER
FIRST COST $ 550089 $1820800
ANNUARL ENERGY COST $ 1225 % 258
FINRNCING RATE 38.88% 58.86%
MORTGAGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.98%
INS. REDUCTIOM 8.88x% @.808%

COMMON PHARAMETERS:

INFLATION RATE: S5.708%
ENERGY ESCALATION FATE: S.70%
REAL ESTATE APP. RFATE: 6.88%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 8589 $ 284808

LOAN ORIG. FEE. k- 765 ¥ g8le

PRIVATE MORT. INS. ¥ 383 ¥ 8

PREPAID INS. ¥ 485 3 452

MORTGAGE POINTS ¥ 1148 $ 1832

GEN.CLOSING COSTS ¥ 361 $ 361

TOTAL UPFRGOWMT COST $ 11563 $ 23561

COMPARATIVE SUMMARY QOF RUMMIMG TOTALS AHT YEAR = 3

YEAR A5 Erg YEAR R E~S
8 $ 11583 $ 23661
1 $ 23174 $ 36273 is $2238865 $2483505
2 $ 34857 $ 48971 17 $244822 $254£83
3 $ 48632 $ 61743 12 $258348 $269142
4 $ 38517 ¥ 74812 13 $272854 $2383740
3 $ 70847 $ 37643 29 $291520 $293918
) $ 33693 $108724 21 $386415 $314818
7 $ 36670 $113925 22 $321322 $329874
3 $189734 $127255 23 $336852 $345111
9 $123833 $148710 24 $352419 $368532
198 $133785 $155114 28 $389233 $378325
11 $1352211 $163789 28 $385319 $392144
12 $155839 $182552 av $491e79 §482138
13 $1795%¢ $198427 23 $413324 $424445
14 $133488% $218401 29 $435381 $448952
13 $2135888 $226133 ] $477353 $453738

[24]
g
m
I

EREAKEWEN "“EAR = B k=-EYEH AT RAHT:



SUMMARY OF ALL AHHUAL COSTS:  COMMEMTIONAL HOME:  CHSE HUMEER: 3

e

INURTGHGEIHDNEUNHER&‘HHHUHL EHTERIORI HYAC IEDUF I OFF. | AH. |RUHHIHG
YEAR COST INSURAHCE | EHERGY |FATHTIHG |REPLACE. |MATNT. COST PMI |  TOTAL
) $ 11563
1 $ 18511 £ 418 ¥ 1225 % 8 % a £ 8 F -726 % 191 $ 23174
2 $# 18511 $ 412 $ 1295 % @ 2 8 B % -726 % 191 $ 34857
3 $ 18511 F 430 $ 1369 &% 8 3 8 % 8 § -726 % 191 $ 46652
4 $ 18511 $ 462 $ 1447 % a ¥ 8 % B % -726 % 191 $ 55517
5 £ 18511 $ 494 $ 1529 § 331 § 8 % 8 % -726 % 191 $§ 7@s47
5 $ 18511 $ 528 $ 1616 % @ § I a % +8 § 191 ¥ S3693
7 ¥ 18511 $ 5685 § 1788 % @ § a % a s +B $ 191 £ 96570
2 % 18511 $ 608 $ 1886 &% 8 $ 8 f 8 f +8 $ 191 $ 189784
9 £ 18511 $ 638 F 1989 & 8 § 0 % 8 % +@ § 191 $ 1230833
18 $ 18511 $ 672 $ 2817 % 436 $ 1345 ¢ 0 % +@ $ 191 $ 138705
11 $ 18511 $ 672 § 2132 % 8 % o ¥ 0 $ +8 # 191 $ 152211
12 $ 168511 $ 672 $ 2254 % 8 $ @ % a $ +@ § 191 $ 1653839
13 % 18511 $ 672 ‘§ 2383 % @ § g F 8 % +9 F 191 $ 17959¢
14 $ 18511 $ 672 ¥ 2518 % @ § 8 % 8 % +8 % 191 § 193485
15 % 18511 $ 672 § 2662 § S76 $ @ % TTES § +8 % 191 $ 2158685
16 % 16511 $ 672 $ 2814 % g § o f a % +@ § 8 $ 229865
17 $ 18511 $ 672 $ 2974 % @ 8 f a $ +0 $ 0 % 244822
15 $ 18511 $ 672 3 314? § 0 % 6 f 8 % +3 # @ & 2583485
19 $ 18511 $ 672 $ 3323 % ] $ 6 % 8 % +8 $ 8 % 272654
26 § 18511 $ 672 5 3512 § 760 $ 3211 % 8 % +9 § 8 £ 291520
z1 § 168511 ¥ 672 § 3712 % o § a ¢ 8 % +0 § @ F 305415
2z £ 10511 § 672 $ 3924 % @ $ 8 # 8 % +0 $ @ § 321522
23 ¥ 18511 ¥ 572 $ 4147 % @ § 6 % @ % +0 # B & 336852
24 $ 18511 $ 672 $ 4384 % 8 % a % a % +9 § 8 $ 352419
25 F 18511 $ 672 $ 4534 § 1982 $ 8 % a % +8 § B $ 369233
26 § 18511 ¥ 672 $ 4393 3% 8 § 8 a % +0 % @ % 385313
27 ¥ 18511 $ 672 $ S177 3% @ $ 8 % 8 $ +0 § @ & 401673
23 $ 18511 $ 672 $ 5472 % ] ¥ a f g % +8 F 8 ¢ 418334
29 $ 18511 $ 672 § 5784 % %) $ 8 % a ¢ +0 § 0 % 435361
sx%x  F 18511 $ 672 $ 6114 & 1325 ¢ S598 $17842 % +0 # 8 % 477353

#*%x+x = BRERAKEVEH YEAR

GGl



SUMMARY OF ALL AWHUAL COSTS:  EARTH SHELTER: CRSE HUMEER: 3

MORTGAGE | HOMEOWHERS HHNUHLI TEEIEIRI HYRC IF:DUF IUPF’. AH. |RUHHIHG
YEAR |  ©0ST | THSURAHCE [EHERGY

FRAINTIHG |REFLACE. |MAIHT. cosT PMI TOTHL
0] $ 23661
1 ¥ 11212 ¥ 455 § 9586 % @ ¥ g ¥ 5 3 +9 # B $ 36278
bo) ¥ 11212 $ 477 ¥ 1004 % 8 ¥ 6 # 8 % +0 § 0 F 438971
3 £ 11212 ¥ 499 ¥ 1881 % 5] ¥ 6 % 6 % +0 % @ $ 61743
4 ¥ 11212 $ 5935 F 1122 % a ¥ g ¥ 6 % +0 % B ¥ 7icl2
2 § 11212 $ SV3 $ 1188 & 59 ¥ B % 0 % +0 % 0 $ 87643
& $ 11212 $ 616 ¥ 1253 % o ¥ 8 % g $ +8 % g $ 160724
v ¥ 11212 $ €b3 ¥ 1325 # a ¥ a % 0 % +8 % @ % 113925
g ¥ 11212 $ 715 $ 1400 ¥ @ ¥ 6 % 0 % +0 % 8 ¥ 127256
el ¥ 11212 $ ?ez ¥ 1450 # a ¥ B % a % +0 € 8 § 140710
10 ¥ 11212 § ©B9 ¥ 1565 # e ¥F 741 6 % +0 $ @ % 155114
11 F 11212 ¥ 869 ¥ 1654 # (5] ¥ g # 6 3 +8 ¥ B $ 158789
12 F 11212 $ 893 $ 1748 % @ ¥ a % 6 % +0 % 9 ¥ 182558
13 ¥ 11212 $ ©o3 $ 1848 ¥ a ¥ o ¥ 8 ¥ +0 $ @ $ 19e427
14 $ 11212 $ 899 $ 1953 # <) ¥ g ¥ 8 % +0 ¥ @ % 218401
13 F 11212 $ 809 § 284 $ 182 ¥ 8 ¥ 15365 % +0 % 6 % 220153
1 F 11212 $ 8o ¥ 2182 % g ¥ g % g % +8 # 8 $ 24835¢
17 ¥ 11212 $ 3879 $ 2385 % <) ¥ g ¥ a % +0 # 8 § 254583
18 ¥ 11212 ¥ 8@9 ¥ 2438 ¥ o] ¥ g ¥ g ¥ +9 # 8 $ 269142
13 £ 11212 ¥ 8o ¥ 2577 % a ¥ 6 % g % +9 # 8 F§ 283740
2 § 11212 $ B89 ¥ 2724 #$ 135 ¥ 1298 % a % +8 % @ $ 299910
21 $ 11z1z ¥ 569 ¥ 2879 % o ¥ g % 6 % +9 % 8 £ 314818
22 ¥ 11212 ¥ 8083 $§ 3043 ¥ %] ¥ a ¥ a % +0 $ 8 $ 329874
23 ¥ 11212 $ €83 ¥ 3216 % %] ¥ 6 % a ¥ +9 # 8 % 345111
24 ¥ 11z1z $ &u9 ¥ 3400 % 5] ¥ 6 ¥ g ¥ +0 % @ § 368532
25 ¥ 11212 $ 8@9 ¥ 3594 & 1v8 ¥ e % 6 % +0 $ @8 % 376325
2 ¥ 11212 $ 889 § 3798 ¥ e ¥ a ¥ 6 ¥ +0 # 8 § 392144
27 ¥ 11212 $ B8B9 $# 4015 # a ¥ 6 % g % +0 % 8 % 488150
28 ¥ 11212 ¥ 809 ¥ 4244 % %) ¥ a ¥ 6 % +8 # @ % 4244495
29 ¥ 11212 $ 809 ¥ 4488 # %) ¥ 0 % g % +0 $ 8 § 448952
*¥xx 11212 ¥ 509 ¥ 4741 # 235 F 2242 F 35333 % +89 ¥ 6 $ 463788

*%%% = BREAKEYEH YEARR

9ST



CASE HUMBER: 4

COST FRCTOR

PARAMETERS ARE AS FOLLOWS:

ABOYE GROUND

EARTH ZHELTER

FIRST CO3T $ 8Spes - $ 393548

ANNUAL EMERGY LZOST £ 1225 3 258

FINANCING RATE 90.088% T8.88%
MORTGAGE RATE 13.58X% 13.58%
MORTGAGE POINTS 1.38% 2.88%
INS. REDUCTION 8.808% g8.88%
COMMON PARRMETERS:

INFLATION RATE: 3.708%

ENERGY ESCRLATION RATE: S5.78%

REAL ESTRTE APP. RATE: 6.808%

BREAKDOWN QF FIRST COSTS:

DOWNPAYMENT ¥ 858. $ 234858

LOAN QORIG. FEE. $ 765 3 5535

PRIYATE MORT. INS. $ 383 $ a

PREPAID INS. £ 486 % 419

MORTGAGE POINTS ¥ 1148 $ 1389

GEN.CLOSING COSTS ¥ 361 $ 381

TQTAL UPFRONT COST ¥ 11583 $ 28724

COMPARRATIVE SUMMARY OF

RUMNIMG TOTALS

AHT YERR = 3

157

YERAR H-G EsS YEAR -G E-3

8 $ 11583 $ 38734

1 § 22745 5 41168 15 F227725 211181
2 $ 34881 ¥ S1s582 17 $241332 $223138
3 $ 45348 ¥ 62122 i3 $256288 $235387
4 $ 56885 $ 72735 13 $278714 $247515
3 $ 88787 $ 83589 28 $289380 $261495
& $ 3813533 $ 94329 21 $304275 $274185
7 ¥ 94534 $185261 22 $319332 $2386879
8 $1087644 $118312 23 $334712 $299828
3 $128893 $127485 24 $350279 $312957
18 $1365875 $139599 25 $3670898 $326480
11 $1358071 $1568%924 25 3821793 $339389
12 $153639 $162463 27 $399539 $353735
13 $177458 F174842 22 $415194 $367718
14 $1391348 $135v2s 29 $433161 $381327
13 $213728 $139183 38 475213 $482473

BRERKEYEN YERR = .12

BRERK-EVEN RT RHT:



SUMHARY OF ALL AHHUAL €COSTS: CONYEHTIOHAL HOME: CHSE HUMBER: 4

HGETGHGE|HDMEUNHERS|HHHUHLIEHTERIUR| HYALC IEDDF I oFP. I AH. |RUHHIHG
YERR | ©COST .

INSURRHECE |EMERGY |PATHTING |[REFLACE. |MAINT. | cOST | FMI TOTAL

) § 11563
1 % 18511 % 419 $ 1225 % I B % B $-1154 & 191 $ 2274€
2§ 198511  $ 412 $ 1295 % e % o % B $-1154 § 191 & 24801
2 & 18511 $ 420 £ 1369 % 8 % 8 % B $-1154 $ 191 $ 45348
4 & 18511 £ 462 $ 1447 e % I B $-1154 & 191 $ SE£205
5 $ 18511 % 494 $ 1529 ¢ 331 % I B $-1154 % 191 $ E8707
£ & 18511 % 528 $ 1616 % B % 8 ¢ 8 & +B % 191 § ©1553
7 %.18511 % 566 $ 1708 % 8 % 8 % B $ +0 % 191 £ 94530
8 ¢ 10511 & 606 $ 1806 $ 8 % o B 0§ +0 % 191 § 167544
3 % 18511 % 638 $ 19909 % e % @ $ B F +0 % 191 $ 1208393
16 ¢ 18511 § €72 $ 2017 $ 436 4§ 1845 B £ +@8 § 191 $ 136565
11 ¢ 1es11  $ e72 $ 2132 ¢ 8 % G 8 £ +0 $ 191 $ 158871
%% § 10511 & 672 $ 2254 % @ f B % @ £ +@8 § 191 % 163699
12 $ 18511 $ 672 $ 2383 % 8 % 8 @ & +0 % 191 & 177456
14 $§ 18511 % 672 $ 2518 B % oo @ $  +0 % 191 £ 1913483
15 ¢ 18511 % 672 $ 2662 $ 576 f B § FTEE $  +D $ 191 $ 213728
16 % 18511 % 672 £ 2514 % @ % B¢ @ $ +0 § B § 227725
17 % 18511 $ 672 $ 2974 % R ¢ 8 @ & +8 % B § 241882
18 $ 18511 $ 672 $ 3143 % 3% I 8 $ +0 & @ $ 255208
19§ 18511 § 672 $ 3323 % B o % @ $ +0 & O § 270714
20 $ 18511 $ 672 $ 3512 $ 768§ 3211 ¢ @ § +8 § 0 $ 289320
21 ¢ 18511 $ év2 $ 3712 % @ % 8 % 8 $ +8 § 0 § 204275
22 $§ 18511 $ 672 £ 3924 8 3 6 % 8 &£ +8 & 0 $ 319382
23 % 10511 § 672 $ 4147 ¢ 0 % B 8 & +3 % 0 F 334712
24 & 18511 $ 672 § 4384 $ 8 % B # @ £ +B % O § 3TO27Y
25 ¢ 18511 $ 672 $ 4634 $ 1002  f R B & +B $ 0§ 367098
26§ 18511 § 672 $ 4898 ¢ 8 % B f @ &£ +8 % B § 3BT
27 $§ 18511 $ 672 $ SI77 % I a8 % B $ +8 $ @ $§ 399539
28§ 18511 $ 672 § 5472 % a % @ % B F +8 % 8§ 416194
29 ¢ 18511 § 672 £ 5784 8 0 % B 0§ +8 $ B F 433161
38§ 18511 % 672 $ 6114 $ 1323 4 5599 $17842 §  +8 & 0 §F 475213

*+¥¥ = BREAKEVEH YEAR
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SUMMARY OF ALL AHHUAL CO5TS: EARTH SHELTER: CASE HUMBER: 4

|HDRTGHEE|HDHEUNHERS|HHHUHLIEHTERIURI HYAC IEDDF I OFF. AH. IRUNNIHG
YERAR CosT IHSURAMCE | EHERGY [PAIMTING |REFLACE. |MAINT. COST | PHI TOTHL
@ $ 38794
1 ¥ 83993 $ 423 F 9580 % o} ¥ 8 ¥ 6 % +0 % 0 F 411¢0
z ¥ 5993 $ 445 $ 1864 ¥ a § 8 % a % +8 % 6 § Sieaz
3 ¥ 8993 $ 4685 $ 1861 # 8 ¥ 8 a % +8 $ 8 % ez21z22
4 > 5993 $ 499 $ 1122 % @ § a % o % +6 % 8 $ 72735
5 $ 5993 § 536 $ 1186 % 59 ¥ G % 8 % +8 % 8 & 83509
é $ 8993 $ 574 F 1253 &% o) $ g a % +0 § 0 F 94329
7 3 8993 $ 613 § 1325 % 8 ¥ 8 % 0 % +9 3 @ % 185251
3 $ 8993 $§ 658 ¥ 1408 % a ¥ 8 % 8 % +0 % B & 116312
9 $ 8993 $ 708 F 1480 % @ $ o0 % 6 % +8 ¥ 8 £ 127435
18 $ 8993 § 738 § 1565 # 77 $ 741 F 6 % +8 % @ % 139599
11 $ 8993 $ 738 $ 1654 & @ E 8 % 8 3% +0 ¥ o F 158934
P LT I 5993 $§ 738 $ 1748 % 5} $ @ ¥ 8 % +0 $ B ¢ 162463
13 ¥ 3993 $ 733 $ 1845 % a ¥ 6 % g % +@ % 6 F 1749842
14 ¥ 3993 $ 733 $ 1953 % @ ¥ 8 % g % +0 % o § 185726
15 E 8993 $ 733 $ 2864 $ 182 E @ % 1565 % +9 % 6 § 199138
16 $ §993 § 738 $ 2182 % @ $ a % 8 % +0 § 9 % 211161
v § 8993 $§ 738 $ 2386 % <} ¥ g % a % +6 % @ § 223138
15 $ 8993 $ 738 $ 2438 ¢ ) § 8 f 8 % +0 % 8 ¥ 235367
15 § 8993 $ 738 $ 2577 % @ ¥ 0 % B % +0 § B $ 247615
28 % 8993 $ 738 F 2724 % 135 $ 1298 % 8 f +0 ¥ G F 261495
21 § 8993 $ 733 $ 2879 % o E: a ¢ a8 % +6 § 8 $ 274185
2z $ 8993 $ 733 $ 3043 3 9 $ o % 8 % +0 $ @ $ 266579
23 F> 3933 ¥ 733 § 3216 % @ ¥ 8 % a8 % +8 % 8 $ 2998268
24 § 8993 $ 733 ¥§ 3488 8 E a % 0 % +8 % 8 $ 312957
25 § 8993 $ 738 § 35%4 % 178 £ 8 % 0 % +6 ¢ @ % 326460
26 ¥ 8993 $ 738 $ 3798 # @ ¥ 6 % 8 % +9 % 0 % 339989
27 E 8993 § 738 F 4815 # a ¥ 8 $ @ % +0 ¥ @ ¢ 353735
28 ¥ 8993 $ 735 $ 4244 % a ¥ 8 f 8 % +@ § 8 $ 367716
29 ¥ 8993 § 735 $ 4456 % a - G % 8 % +0 % @ % 381927
£15) $ 8993 § 738 ¥ 4741 & 235 $ 2246 § 3593 # +0 % 0 § 402473

+*xx% = BREAKEYEH YEAR
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CASE HUMBER: S PARAMETERS ARE AS FOLLOWS:

COST FACTOR ABOVE GROUND EARTH SHELTER

FIRST COST $ 85Swww $ 93588

ANNUARL EMERGY COST $ 1225 3 33508

FINANCING RATE 98,88 98.80%

MORTGARGE RRATE 13.58x% 13.58%

MORTGAGE PUOINTS 1.58% 2.89%

INS. REDUCTION 8.088% 8.88%

COMMON PRRAMETERS:

INFLATION RRTE: S5.78

ENERGY ESCALRTION RATE: S5.708%

REAL ESTATE RPP. RATE: €.0806%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 8509 ¥ 9358

LOAN ORIG. FEE. ¥ 765 $ 842

PRIVYATE MORT. INS. $ 383 $ 421

PREPARID INS. $ 406 $ 419

MORTGAGE POINTS $ 1148 $ 1683

GEN.CLOSING COSTS ¥ 361 % 361

TOTAL UPFRONT COST ¥ 11583 $ 13875

COMPARATIVE SUMMARY OF RUMNING TOTHLS AHT YEAR = 83

YEAR AsG EsS YEAR R EsS
8 $ 11563 $ 13878
1 $ 23889 $ 26221 18 $233840 $237347
2 $ 28127 $ 39442 v $247197 $2528663
3 $ 48337 $ 52741 1@ $261523 $287611
4 $ 61857 $ 66133 13 $276829 $282488
S $ 74022 $ 79885 20 $294895 $298937
& $ 36868 $ 93285 21 $389596 - $31411s
7 $ 99845 $186995 22 $324837 $329459
8 $112959 $1268825 23 $3408627 $344975
9 $125288 $134773 24 $355594 $3888675
18 $141888 $149671 25 $372413 $376747
11 $13535385 $183835 265 $£323494 $392845
12 $1530814 $17309%3 av $484354 $409160
13 $182771 $192451 28 $421589 $425784
14 $1395663 $24691+ 2% $43847¢ $44249a
15 $2190643 $223155 =8 F4238528 $465£8@S

BEREARKEYEN YEAR = 2B

BRERK-EVYEM AT AHT:



SUMMARY OF ALL AHWMUAL COSTS:  COHVEHTIOHAL HOME:  CRSE HUMBER: S

|HURTGHGE|HUNEUNHERS AHHUAL EKTERIDRI HVAC |RDGF l GPP. I AN. IRUHHIHG
YEAR | COST IHSURAHCE | EMERGY [PAINTING |REFPLACE. [MAINT. COST PMI TOTAL
] $ 11553
1 $§ 18511 $ 418 $ 1225 % g £ @ % 6 $ -91 F 191 $ 23369
2 § 18511 $ 412 $ 1295 % 5 $ 6 4 B % -91 % 191 % 36127
3 § 18511 $ 438 $ 1369 #% @ $ 0 % 8 ¥ -91 § 191 $ 48537
4 $ 18511 $ 462 § 1447 a $ B % 8 $ -91 % 191 $ 61657
5 $ 18511 $ 494 $ 1529 % 331 $ a % @ % -91 % 191 $ 74822
é § 18511 $ 523 $ 1616 % ) ¥ 6 ¥ 8 % +@ % 191 $§ 86863
7 3 18511 § 568 $ 1708 % e $ 8 % 8 % +8 ¢ 191 $ 99545
8 § 18511 ¥ 685 § 18386 % 8 3 8 % B 3% +8 $ 191 & 112959
9 $ 18511 $ 535 $ 1989 % @ ¥ 8 % 0 % +8 § 191 $ 1267288
1@ § 18511 $ 672 $ 2017 $ 436 ¥ 1545 § 6 % +8 ¢ 191 $ 141550
11 $ 16511 $ 672 $ 2132 % g $ a ¢ 6 % +0 $ 19 $ 1553865
12 $F 18511 § 672 $ 2254 % o) 2 8 % 8 # +8 % 191 F 169814
13 $ 18511 ¥ 672 § 2383 ¢ a E 6 % 6 % +0 ¥ 191 % 182771
14 $ 18511 $ 672 $ 25138 % 8 £ 8 % @ % +0 $ 191 $ 196663
15 $ 18511 $ 672 § 2662 % 576 $ 8 § 77ee % +8 § 191 § 219043
15 § 18511 $ 672 $ 2814 ¥ <] $ 8 % 8 % +8 $ @ $ 233646
17 ¥ 18511 $ 672 $ 2974 % 8 $ g % a $ +0 % 0 % 247197
15 ¥ 18511 $ 672 F 3143 % @ $ a % 8 % +@ # B % 261523
19 $ 18511 § 672 ¥ 3323 % e} $ 6 % B % +0 % 8 $ 276829
28 $ 18511 $ 672 $ 3512 % Tc@ ¥ 3211 % a % +8 % 8 ¢ 294635
z1 F 18511 $ 672 $ 3712 % o § 8 @ % +9 $ 8 $ 309598
22 $ 18511 $ 672 $ 3924 § @ ¥ @ % 8 % +8 % 8 % 324697
23 § 18511 $ 672 ¥ 4147 % 5] $ @ % 8 % +0 % 8 $ 3408827
24 § 18511 $ 672 $ 4384 % ) § a % 6 3 +8 % 8 $§ 355594
25 $ 18511 $ 672 $ 4634 $ 1002 ¥ B % 8 % +8 $ @ % 372413
26 $ 18511 $ 672 $ 4898 % @ ¥ 8 % g % +9 % B § 383494
rd F 18511 $ 672 $ 5177 % g ¥ 8 % 0 % +@ % 0 $ 484854
z3 $§ 106511 $ 672 $ 5472 % @ $ a 3 8 % +9 % B % 421589
29 $ 18511 $ 672 $ 5784 % 5] ¥ @ f 8 % +8 % ® ¥ 438476
#%%% $% 18511 $ 672 $ 6114 # 1323 $ 5590 $17542 % +0 % g $ 486528

###% = BRERKEVEH YERR
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SUMMARY OF ALL AHHUAL COSTS: EARTH SHELTER: CHASE HUMEER: S

IHURTGHGE HOMEOWHERS | AHIHUAL EHTERIDRI HYAC IRDDF ' aPP. AH. IRUNNIHG
YERR COST INSURAHCE | EMERGY [PATHTIHG |REPLACE. [MATHT. COsT PHI TOTAL
<] $ 13876
1 $F 11562 § 423 $ 950 % 2] £ 3 @ % 8 % +8 ¢ 218 & 26221
2 $ 11562 $ 445 § 1964 8 $ T a £ +9 ¢ 210 £ 39442
3 $ 11562 § 465 $ 1961 ¢ ] ¥ 8 % 8 % +8 $ 219 $ 52741
4 5§ 11562 $ 4993 $ 1122 % a $ 8 % 0 % +8 $ 218 $ 656133
5 $ 11562 ¥ 536 $ 1186 % 59 § 8 % I +0 ¥ 216 ¥ 79686
& § 11562 § 574 $ 1253 % 8 ¥ 8 % 8 % +0 $ 210 $ 93285
7 $ 11562 $ 613 $ 1325 # 2] $ 8 F 8 % +@ § 210 $ 106996
8 $ 11562 $ 658 $ 14068 & 5 $ 8 f 6 ¥ +@ $ 210 § 128326
9 $ 11562 § 709 $ 14880 % 8 $ 8 % 0 % +0 § 210 $ 134778
16 $ 11582 $ 733 § 1565 # rard $§ 741 & 8 % +6 § 216 % 149571
11 $ 115862 $ 733 $ 1654 # 9 ¥ @ % 6 % +0 % 218 $ 153835
1z F 11562 $ 738 ¥ 1748 § e ¥ 8 % 8 $ +0 % 218 $ 178093
13 $ 11562 $ 733 § 1348 $ @ > 9 % 0 % +8 § 218 % 192451
14 $ 11562 $ 733 F 1953 % 8 $ 8 § 8 % +8 $ 216 ¥ 206914
15 £ 11562 $ 738 $ 2064 & 162 $ 8 % 1565 § +0 $ 210 % 223155
16 $ 11562 $ 733 $ 2182 % a $ 8 % 8 % +0 ¥ 218 £ 237847
17 $ 11562 $ 733 $ 23086 # 8 $ a % 8 % +0 §F 219 $ 252663
1a $ 11562 $ 735 $ 2438 @ 3 8 % 8 % +0 $ 218 § 267511
19 § 11582 § 738 § 2577 % g - 8 % 0 % +0 % B $ 282488
28 § 11582 $ 733 $ 2724 % 135 $ 1298 % @ % +0 $ @ % 298937
z1 $ 11562 ¥ 738 $ 2879 # o] > 8 ¥ 8 % +0 % 8 % 314116
22 § 11562 $ 738 $ 3843 # 8 § a % 8 % +0 % @ % 329459
23 $ 11562 $ 738 ¥ 3216 % @ > a8 3 8 % +0 § B § 344975
24 ¥ 11582 $ 738 § 3480 # @ $ 8 % R +8 ¥ 8 ¥ 368675
25 $ 11562 $ 738 F 3594 $ 178 $ @ % 8 ¥ +8 § 6 $ 376747
26 $§ 115s62 $ 733 $ 3798 % 8 $ 8 % 8 % +6 % 8 $ 392845
27 § 11582 ¥ 733 $ 4815 ¢ @ $ 6 % 8 $ +8 § 0 § 489150
28 $ 11562 ¥ 733 F 4244 % <) ¥ a # 0 % +0 % 0 $ 425704
29 $ 11552 ¥ 738 ¥ 4486 % %] $ 6 % 8 % +@ § B $ 442499
#%%% % 11552 $§ 733 $ 4741 % 235 $ 2246 ¥ 3593 $ +8 % B $ 465505

xxx*x = BREANKEYEHW YERR
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CASE NUMBER: & FPARAMETERS ARE AS FOLLOWS:
COST FACTOR ABOYE GROUND EARTH SHELTER
FIRST COST $ 8568488 $ 393588
ANNUARL EMERGY COST $ 1225 % 958
FINANCING RATE 98.08% 89.00x
MORTGRGE RATE 12.088% 12.88%
MORTGRGE POINTS 1.58% 2.80%
INS. REDUCTION 8.88% 8.60%
COMMON PARAMETERS:

INFLATION RATE: S.78%

ENERGY ESCRLATION RATE: S.78%

REAL ESTRATE APP. RATE: &.808%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 83580 $ 13788
LOAN ORIG. FEE. % 1) ¥ 748
PRIVATE MORT. INS. $ 383 $ a
PREPAID INS. $ 486 $ 419
MORTGAGE POINTS ¥ 1148 F 1498
GEN.CLOSING COSTS ¥ 3861 $ 381
TOTAL UPFRONT COST $ 11363 ¥ 21724

COMPARATIYE SUMMARY OF RUMMING TOTHLS HHT YEAR = 3

YERR A/G ErS YEAR A<G EsS
@ $ 11563 $ 21724
1 $ 22225 $ 32333 1s $213823 $285913
2 $ 32959 $ 438183 17 $226115 $218199
3 $ 43785 $ 537821 13 $239376 $238611
4 $ 54721 ¥ 64637 13 $252817 $243162
3 $ 66182 $ 7S5e54 29 32784183 $257285
& $ 77883 $. 86717 21 3284248 $270138
7 $ 39795 $ 9789z 22 $2938298 $283155
3 $191344 $189138 23 $312555 $295345
9 $114028 $126802 24 $3278S°7 $30371%
18 $128633 $132959 25 $342811 $323465
11 $141878 $144537 28 $35v827 $337237
12 $133639 $1563B% 27 $373122 $3512286
13 $186331 $1838131 28 $333712 $365444
14 $178967 $1308533 29 $494614 $379%984
15 $299891 $193783 =8 $445601 $488593

BREAKEYEN YERR = 15

BREAK-EVYEMN AT RHT:



SUMMARY OF ALL AMHUAL COSTS: COWYEHTIOHAL HOME:  CASE HUMBER: 6

|NORTGHGEIHDHEUMHERSIHHHUHL EKTERIURI HYRLC |RUDF l UFP. | AH. 'RUHHIHG
YERE COsST IHSURANCE |EHERGY [FRIMTINGREFLACE. J|MATHT. COsT PHI TOTAL
<] $ 11563
1 ¥ 9448 ¥ 4109 F 1223 % e ¥ g % 8 ¥ -518 § 191 ¢ 22225
2 $ 9446 ¥ 412 $ 1295 % (5 ¥ g % 6 % -€19 ¢ 191 $ 32939
3 $ 9446 $ 438 $ 1389 # c] ¥ 8 % @ % -618 % 191 § 43785
4 ¥ 9446 § 482 $ 1447 % 8 ¥ 6 % 8 ¥ -6106 % 191 $ 54721
=] ¥ 9448 ¥ 494 $# 1529 # 331 ¥ 6 % 6 $ -610 ¢ 1391 $ E6182
& ¥ 9446 $ 523 ¥ 1éle % a ¥ 8 % 8 £ +@ § 1391 & 77883
7 ¥ 9446 £ 11 $ 17068 % %) ¥ 6 % 86 % +8 $ 191 $ 89795
8 ¥ 3446 ¥ €86 $ lgee # B ¥ g % 6 % +8 $ 191 $ 181544
2 E 3446 ¥ 633 $ 1963 $ c] k2 e 4 B % +8 $ 191 $ 114828
16 ¥ 9448 ¥ 672 ¥ 2817 % 436 ¥ 1845 % 6 ¥ +8 $ 191 $ 128¢€35
11 $ 944¢ $ 672 F 2132 % 8 ¥ g % 8 % +8 § 191 # 141087¢
12 ¥ 9446 § 672 $ 2254 % (5] $ e % 6 ¥ +80 # 191 $ 153639
13 ¥ 9446 § 672 § 2383 % o $ 8 % g % +8 ¥ 191 $ 156331
14 $ 9446 $§ 672 $ 2518 % a ¥ 8 % g % +0 % 8 § 178967
k&R $ 3445 § 672 § 2582 % 5SVe $ 8 ¢ 7768 % +0 # 6 ¢ 288891
le ¥ 9446 $ 672 § 2814 % a 3 a3 8 ¥ +0 % b % 213823
17 ¥ 9446 $ 672 ¥ 2974 # o ¥ g 3 8 % +0 % 6 ¥ 226115
18 ¥ 9448 $ 672 ¥ 3143 % e ¥ g % 6 % +0 % 8 F 2393785
19 ¥ 9446 $ 672 § 3323 § B ¥ a % o % +0 $ b $ 252317
20 ¥ 944¢ $ €72 § 3512 $ 7ven § 3211 % @ % +0 ¥ 8 ¥ 278418
21 ¥ 9446 $ €72 $ 3712 #% <) ¥ 8 ¥ o % +8 $ 8 § 284248
22 ¥ 9446 $ 672 $ 3924 % e E 7 a ¥ g % +8 # 8 $ 293298
23 ¥ 9446 $ 672 $ 4147 a ¥ 6 % 6 % +0 $ B % 312555
24 ¥ 9446 $ 672 ¥ 4384 # e ¥ a ¥ o # +0 ¥ 8 $ 327857
293 ¥ 9446 $ 672 $ 4834 ¢ 1062 ¥ e % 6 % +0 % 8 ¥ 342811
26 $ 944¢e $ 67v2 $ 4898 % B % 8 % 6 % +0 % 8 $ 357827
2 ¥ 2446 $ 672 ¥ 5177 % @ ¥ .8 % e % +8 $ @ § 373122
2e ¥ 3448 ¥ 672 ¥ 3472 % o ¥ g ¥ o6 % +0 ¥ B § 388712
29 ¥ 9445 ¥ ev2 ¥ 5784 # e ¥ g % a % +8 ¥ 0 ¥ 484514
36 ¥ 9446 $ 672 § 6114 % 1323 $ 5598 $1v842 % +8 § 8 $ 4455061

#xx% = BREAKEVEH YERR
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SUMMARY OF ALL AWHUAL CosSTS: EARTH SHELTER:  CHSE HUMEER: ©

IMDRTGHEE HOMEOMWHERS HHNUHL'EXTERIURI HYALC IRDUF I OFP. I AH. IRUHNIHE
YEAR COST IHSURANCE | EMERGY [FRINTING |REPLACE. |MAIHT. COST FHI TOTAL
@ $§ 21724
1 $ 3236 $ 423 $ 950 % o ¥ @ % 6 % +8 % 0 $ 32333
2 $ 9236 $ 445 $ 1664 % ] $ a ¢ @ % +@ ¥ 8 % 43018
3 $ 9236 § 466 $ 1861 % 5} E 8 3 8 % +8 # 9 § 53781
4 $ 9236 $ 439 $ 1122 % 5] 5 8 % 8 +9 % B $ ©4537
5 $ 92385 ¥ 535 $ 1186 % 59 F> 8 % 8 % +8 § 8 § 75654
& ¥ 9236 $ 574 § 1253 # 8 ¥ a % g % +9 % © $ SETIV
7 $ 9236 $ 513 $ 1325 % @ $ a % 6 3 +0 8§ 97592
8 $ 9236 § 653 ¥ 14080 % @ $ 8 % 8 % +0 F 8 % 189186
9 $ 9236 $ 760 $ 1486 #% 5} ¥ a % 8 % +0 # 6 $ 128662
16 ¥ 9236 § 733 $ 1565 ¢ 77 ¥ 741 # 8 % +8 % B $ 132959
11 $ 9236 $ 738 $ 1654 ¢ @ § 8 % 6 % +0 % 8 $ 1445587
12 $ 9236 ¥ 733 § 1748 % 9 $ a f 8 % +9 ¥ 0 % 156389
13 E 9236 $ 738 $ 1348 § o ¥ 8 3 0 ¢ +0 % B $ 168131
14 ¥ 9236 § 733 $ 1953 3% <] ¥ @ % 6 3% +6 % 8 $ 186653
#x%% ¥ 9236 $ 733 § 2864 $ 102 ¥ 8 % 1565 % +8 $ 8 $ 193763
16 $ 9236 $ 738 $ 2182 % o > 8 % 8 % +0 ¥ 8 $ 285919
17 E 9236 $ 7383 ¥ 23086 % 8 $ g % 8 +0 ¥ @ § 218199
13 $ 3236 § 733 § 2438 % a > 6 % 6 % +8 ¥ 0 % 238611
19 > 92385 $§ 7353 § 2577 % 8 $ B % o % +0 # B % 243162
g ¥ 9236 ¥ 738 $ 2724 % 135 § 1298 % @ % +0 % 8 § 257285
21 $ 9236 $ 733 § 2879 % 8 - 6 % 0 % +0 % 6 § 270138
22 § 2236 $ 738 $ 3843 % 8 3 8 % 6 % +8 % @ $ 283155
23 $ 2236 $ 738 $ 3216 ) ¥ a ¥ 6 % +8 % 0 % 296345
24 $ 9236 $ 7383 F 3490 ¢ 9 ¥ 8 3 R +0 % 0 % 369719
25 $ 9236 $ 738 $ 3594 % 178 $ 8@ % I +0 % 8 $ 323465
26 E 9236 ¥ 738 § 3798 % a ¥ 6 £ 6 % +8 ¥ 9 $ 337237
27 $ 9236 $ 738 $ 4915 #% a $ 8 % 9 3 +8 % @ ¢ 351226
23 ¥ 2236 § 735 + 4244 # @ 2 6 % 0 % +8 % 8 F 365444
29 ¥ 9236 $ 738 $ 4486 % 2} $ @ % 0 % +0 § @ $ 3799684
3@ § 9236 $§ 738 $ 4741 % 235 . § 2246 % 3593 $ +0 % 0 $ 406593

#%¥x% = BRERKEVYEN YEARR
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CASE NUMBER: 7

FARAMETERS RARE

RS FOLLOWS:

166

COST FACTOR RBOYE GROUND EARTH SHELTER

FIRST COST $ 85600 $ 93586

ANNUAL EMERGY COST $ 1225 ¥ 958

FINANCING RRTE 96.08% 8a.0Rx

MORTGAGE RATE 18.806% 18.00%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION 8.08% 8.808%

COMMON PARAMETERS:

INFLATION RATE: S.70%

ENERGY ESCALRTION FRTE: S5.78%

REAL ESTRTE APP. RATE: 6€.88%

BREAKDOWN QF FIRST COSTS:

DOWNPRYMENT $ 38568 $ 13700

LOAN ORIG. FEE. $ 755 $ 748

PRIVATE MORT. INS. $ 383 $ 8

PREPARID INS. ¥ 486 $ 419

MORTGAGE POINTS $§ 1148 $ 1496

GEN.CLOSING COSTS $ 361 $ 361

TOTAL UPFRONT COST $ 11383 $ 21724

COMPARATIVYE SUMMARY OF RUNNIMG TOTALS AHT YERR = 3

YEAR A/ G E/S YEAR HoG EsS
8 $ 115863 $ 21724
1 $ 26613 $ 36624 15 $233884 $274575
2 $ 4173S $ Slevo 17 $381475 $291146
3 $ 56949 $ 66654 13 $319315 $387349
4 $ 72273 $ 81801 19 $337144 $324691
S $ 38842 $ 97189 29 $359133 $343185
6 $184211 $112463 21 $377351 $360249
e $128511 $127929 2z $335781 $3775S57
3 $136948 $143514 23 $414434 $395638
9 $153520 $1359221 24 $433324 $412783
10 $172515 $175869 235 $4353466 $438748
11 $139344 $191733 28 $472878 $4488063
12 $286295 $287301 a7 $492553 $457883
13 $223375 $22391+4 23 $512531 $485592
14 $24095°0 248132 2 $332821 $584243
13 $286293 $2358128 38 $573196 $529423

BREAKEYEM YEAR = 14

BREAK-EYEM AT AHT:



SUMMARY OF ALL AWMUAL COSTS: COWMVEHTIOWMAL HOWE: CASE HUMBER: 7

|MURTGHGE HDMEUNNERSIHNHUHL EHTERIDRI HYAC 'RDDF UPP. l AH. |RUHHMING
YERR COST | IMSURAHCE|EHERGY |PRINTING|REPLACE. |MATHT. COST PMI | TOTAL
@ $ 11563
1 $ 13834 $ 418 $ 1225 % a $ B % B % -618 $ 191 $ 26613
2 $ 13834 § 412 § 1295 # e ¥ B % B % -610 $ 191 $ 41735
3 § 13834 $ 43@ § 1369 % 9 F @ # B % -610 $ 191 ¥ 55949
4 $ 13834 $ 452 $ 1447 % @ E 8 % B % -618 $ 191 $ 72273
5 $ 13834 § 494 F 1529 % 331 $ 8 % 6 % -510 % 191 § 85842
& $ 13834 $ 528 $ 1616 % 9 ¥ 8 % 8 % +0 $ 191 $ 184211
v ¥ 13834 § S€6 $ 1788 % o) $ a % 8 % +0 § 191 & 126511
3 § 13834 $ 606 $ 1866 # ] § 6 % 6 % +8 $ 191 ¢ 1369483
9 $ 13834 § 635 $ 1999 % @ $ 0 % 8 % +6 § 191 $ 153528
16 F 13834 $ 672 $ 2017 $ 436 F 1845 % a % +0 $ 191 & 172515
11 § 13834 $ 672 $ 2132 % <} $ 8 % @ % +0 ¥ 191 % 189344
12 § 13834 $ 672 $ 2254 % ] ¥ 8 # 6 % +8 § 191 § 2B5295
13 $ 13834 § 672 ¥ 2383 % ] ¥ 8 f 8 % +8 § 191 § 223375
#+x% ¢ 13834 $ 672 $ 2518 & @ ¥ g 3 a $ +@ $ 191 % 248590
15 $ 13834 $ 672 $ 2662 & 576 $ 9 % F7E8 % +0 $ 191 % 266293
15 $ 13834 $ 672 $ 2814 % a $ a 8 % +8 § 191 ¥ 283304
17 § 13834 $ 672 $ 2974 % o) ¥ 8 # a % +8 $ 191 $ 381475
18 $§ 135834 § 672 ¥ 3143 # @ § 8 § a % +8 $ 191 $ 319315
19 $ 13834 $ 672 § 3323 #% 8 E a ¥ 6 % +0 % 0 § 337144
Z8 $ 13834 § 672 § 3512 $% 7e@ $ 2211 % R +0 $ B % 359133
21 § 13834 $ 672 $ 3712 % 8 $ a % e % +8 % 8 $ 377351
zz $ 13834 F 672 F 3924 ¢ ) ¥ 8 % 6 % +0 ¥ 8 $ 395731
23 $ 13834 $ 672 $ 4147 % <} - 6 % 8 % +0 § @ % 414434
24 ¥ 13834 $ 672 ¥ 4384 % ) 3 8 % 8 % +0 $ @ $ 433324
25 ¥ 13334 § 672 ¥ 4634 # 1082 ¥ 6 % 6 % +0 # @ % 453466
26 $ 13334 $ 672 $ 4898 % @ £ 6 % 8 % +0 § 8 % 472870
27 $ 13834 $ 672 $ SI77 % e -$ 8 % 6 % +90 $ 8 $ 492553
28 $ 13834 $ 672 ¥ 5472 % 2 § B % 6 % +0 % B % 512531 °
29 $ 13834 $ 672 § 5784 % 5} 2 8 % 8 % +8 $ B ¥ 532821
30 $ 13834 § 672 $ 5114 % 1323 $ 5598 $17542 $ +8 % 8§ 578196

*+#%% = BRERKEVEN YERR
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SUMMARY OF ALL AHHURL CO5T5: EARTH SHELTER:  CHSE HUMEER: 7

IMDRTGHGE'HDMEOMHERSIHHHUHLlExTERIan HYAC lRDDF l OPF. I AH. |RUHHIHG
YERR COs5T IHSURAHCE | EHERGY |PATHTIHG [REPLACE. [HATHT. COST FMI | TOTAL
@ § 21724
1 $ 13527 $ 423 £ 958 % @ E 0 % g % +0 ¥ 8 ¥ 36624
2 $ 13527 $§ 445 $ 18064 $% @ $ g % a % +9 % @ $ 51560
3 $ 13527 $ 466 ¥ 1BE1 § 8 £ 8 % R +8 % @ §¥ &6654
4 $ 13527 F 499 $ 1122 % 8 ¥ a 5 @ % +9 § 0 F §&1861
5 $ 13527 $§ 535 $ 1186 ¢ 59 $ [ 8 % +0 % B $F 97183
6 § 13527 § 574 $ 1253 # a E: 8 ¢ 6 % +6 % @ ¥ 112463
4 $ 13527 $ 513 § 1325 % a $ 8 % 8 % +0 % B % 127929
g $ 13527 $ 658 $ 1408 ¢ a $ 8 % 8 3% +6 % @ % 143514
5 $ 13527 $ 769 ¥ 14880 % ) F a % 8 % +0 % 8 F 159221
18 ¥ 13527 § 738 $ 1565 % 77 F 741 % 0 % +0 % 8§ 175859
11 $ 13527 $ 733 $ 1654 % 8 3 8 ¥ 8 % +8 % @ % 191788
12 $ 13527 $ 7383 § 1748 % <} $ e 3 8 % +@ % 9 % 287801
13 $ 13527 $ 738 ¥ 1848 % 8 $ 9 3 0 % +0 ¥ 8 $ 223914
#%%% $ 13527 $ 738 $ 1953 % 9 E 6 % @ % +8 # 0 § 249132
15 § 13527 § 738 $ 2964 % 182 2 6 § 1565 % +8 % 6 ¥ 258128
15 § 13527 § 738 § 2182 % o} ¥ 8 % a % +8 % @ $ 274575
17 § 13527 $ 738 ¥ 2396 § 8 > a % B % +8 % @ ¢ 291146
1 $ 13527 $ 738 $ 2438 % 8 § 8 ¥ 6 % +0 # 0 § 87849
13 $ 13527 $ 733 § 2577 % @ $ I 8 % +9 % 0 ¥ 324591
za § 13527 ¥ 733 $ 2724 % 135 $ 1298 % g % +0 % B $ 343185
21 $ 13527 ¥ 738 $§ 2879 % o ¥ 8 f 8 % +68 ¥ B % 360249
2z $ 13527 $ 738 ¥ 3043 % a § 8 % 8 % +0 % @ $ 377557
23 $ 13527 $ 733 § 3216 o) $ 9 % 8 % +0 ¥ @ $ 395038
24 $ 13527 $ 738 $ 3406 @ § 8 % 6 % +98 % @ % 412783
25 $ 13527 $ 733 $ 3594 % 178 $ 6 % 6 % +@ $ @ % 438740
25 $ 13527 ¥ 733 § 3798 % a $ 8 § o % +@ % 8 % 445503
27 $ 13527 § 738 $ 4015 % o ¥ 8@ % B % +8 % 8 $ 467083
28 $ 13527 $ 738 F 4244 # 2] $ o % 8 % +0 § @ $ 485592
29 $§ 13527 $ 733 ¥ 4488 % @ ¥ 8 % o % +0 % B § 584343
36 $ 13527 $ 732 $ 4741 $ 235 § 2246 F 3593 # 10 % 8 $ 529423

*xx« = BREAKEVEH YEAR
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CASE NUMEBER: = FARAMETERS ARE RS FOLLOWS:

COST FRACTOR ABOYE GROUND EARTH SHELTER

FIRST COST $ 8350880 $ 33588

ANMURL EMERGY COST £ 1225 % 358

FINARMCING RATE 9@,08% 20.88%4

MORTGAGE RATE 12.88% 14.88%

MORTGAGE POINTS 1.58% 2.89%

INS. REDUCTION 8.90% B.88%

COMMON PRRAMETERS:

INFLATION RRARTE: S5.78%

ENERGY ESCALATION RATE: S5.78%

REAL ESTATE APP. RATE: 6.808%

BREAKDOWN OF FIRST COSTS:

DOWNPARYMENT ¥ 85a. $ 137oa

LORN ORIG. FEE. $ 758 3 748

PRIVATE MORT. INS. ¥ 383 ¥ 5]

PREPRID INS. $ 4@85 $ 419

MORTGAGE POINTS $ 1148 $ 1498

GEN.CLOSING COSTS ¥ 381 ¥ 361

TOTAL UPFRONT COST ¥ 115863 $ 21724

COMPRARATIYE SUMMARY 0OF RUMMING TOTALS AHT YERR = 2

YEAR B-G E-S YERAR A~ G E.3
a $ 11563 $ 21724
1 ¥ 22225 $§ 33734 i $213823 $22833S
2 $ 32959 $ 45828 17 $226115  $24Z01s8
3 $ 437385 $ 57984 138 $233378 $253829
4 $ 34721 $ 7B241 13 $232817 $269731
3 $ 55182 $ 828659 28 $278418 $285385
5 $ 77333 ¥ 95123 21 $284248 $239559
7 $ 33795 3187833 22 $238298 $3133°77
8 $131344 $128394 23 $312555 $3233588
9 $114p828 $133211 24 $327857 $343343
18 $128635 $1489679 2s $3422811 $3358498
11 $141878 $159993 53] $35732°7 $373863
12 $133839 $173121 2v $373122 $389652
13 $186231 $126344 23 $388712 $4846572
14 $178367 $i93672 29 484514 $428533
13 280891 $214773 8 445581 $442723

BREAKEVEM YEAR = I8 EREAE-EVEM AT AHT:



SUMMAR'Y OF ALL ANHUAL CO5TS:  COHYEWTIOHAL HOME: CHSE HUMBER: &

'MURTGHGEIHDnEoquRslﬁnHUHL EKTERIDE' HVAC |RUUF | OPF. AH. IRUHNIHE
VEAR | COST IMSURANCE | EHERGY [PATHTIHG [REPLACE. [MATIHT. cosT | PMI TOTAL
9 $ 11563
1 $ 9445 $ 418 $ 1225 % ] $ 8 % 6 % -618 § 191 $ 22225
2 % 9448 $ 412 $ 1295 % o $ 8 ¥ B % -510 § 191 § 32959
3 0§ 9446 $ 438 $ 1369 % 6 3% 8 % 6 % -610 $ 191 $ 43755
4 $ 9446 $ 462 F 1447 % g E 8 % 6 % -618 % 191 $ 54721
S  $ 9446 $ 494 §F 1529 $ 331 £ 8 % B % -6190 $ 191 $ ©6162
& % 9446 $ 523 $ 1616 % 2 $ 8 % @ $ +9 § 191 $ 77583
7 $ 9446 $ 565 § 1798 $ 5 $ 8 % 6 $ +0 % 191 $§ 89795
8 §  9440c $ €06 $ 1806 % ] $ e % 8 $ +6 £ 191 $ 191544
9 $ 94486 $ 633 § 1989 # 9 $ g % 8 % +8 $ 191 § 114928
16 F 9446 $ 672 $ 2817 % 436 ¥ 1845 ¢ o % +8 § 191 ¥ 128635
11 $ 9446 $ 672 $ 2132 % @ E 8 % 8 % +8 % 191 % 1418786
12 £ 9446 $ 672 $ 2254 % 8 f 8 % 8 % +8 $ 191 $ 153639
13 $ 9446 $ 672 $ 2383 % 6 % a % 6 % +8 % 191 $ 166331
14 5 9446 $ 672 $ 2518 % @ $ 8 % 8 ¢ +8 $ 8 § 178967
15 % 9446 $ 672 $ 2662 % 576 § @ § 7768 % +6 ¥ 0 $ 286091
16 § 9446 $ 672 $ 2814 % 9 $ 8 % o $ +8 $ 8 $ 213823
17 § 9448 $ 672 $ 2974 % 9 $ 6 % a $ +8 % @ $§ 226115
18 $ 9446 $ 672 $ 3145 % 8 $ B ¥ B % +8 § 8 $ 239376
19 $ 9446 $ 672 § 3323 % 8 $ 6 3% 8 % +0 % @ $ 252517
29 $ 9446 $ 672 $ 3512 % 768 % 3211 § 8 % +0 # 8 $ 2704183
21 $ 9448 $ 672 $ 3712 % 9 $ 8 % o % +8 % B % 254245
22 $ 9446 $ 672 $ 3924 % 8 % 0 % @ $ +8 % 0§ 298299
23 % 9446 $ 672 F 4147 % 8 % 8 % 8 % +8 % B $ 312555
24 $ 9446 $ 672 § 4384 3 5 $ 8 % o % +0 ¥ B $ 327857
2 § 9446 $ 672 $ 4634 § 1982 $ 0 % 8 % +0 $ 8§ 342811
26 9446 $ 672 § 4898 % 8 ¥ 8 % 0 $ +0 % B $ 357527
27 $ 9446 $ 672 § 5177 % 8§ I 0 $ +0 § 6 $ 373122
25 5 9446 $ 672 § 5472 % 9 $ B % 8 % +0 $ B % 385712
29 $ 9446 $ 672 $ 5784 % 9 $ 0 3% 8 $ +@ % 6 ¢ 494614
$4%% % 9445 $ 672 §F 6114 % 1323 § 5598 $17842 % +8 $ 8 % 445681

#++% = BREAKEVEM YERR
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SUMMARY OF ALL AMHUAL COSTS: EARTH SHELTER: CHSE HUMEER: &

lNUETGHGE HDNEONHERSIHHHUHLIEXTERIDRl HYRAC |EODF I OPP. l AH. lRUHNIHG
YEAR COST | IMSURAHCE |EHERGY |PATHTING|REPLACE. |MATHT. COST FMI TOTHL
8 $ 21724
1 $ 18637 $ 423 $§ 9586 % 9 $ (ST - 8 # +8 $ @ $ 33734
2 § 160637 § 445 ¥ 1984 % @ ¥ 8 % o % +0 % 8 $ 458526
3 $ 18637 $§ 465 § 1961 % (<} $ 6 % 0 % +8 § @ $ 57984
4 $ 18637 $ 499 § 1122 # 5 $ 8 % 8 % +0 § B $ 7O241
5 § 10637 § 536 $ 1186 #% 59 $ 8 % 8 % +8 % B $ 82659
5 $ 18637 § 574 $ 1253 % 9 $ 8 % O +8 % 8§ 95123
7 $ 10637 ¥§ 613 $ 1325 % 2] $ @ % 8 % +9 @ $ 167699
8 $ 10637 $ 653 $ 1400 ¢ 0 E 6 % 8 % +0 % @ §F 120394
9 $ 10637 § 7008 § 14806 ¢ o} E 8 % 6 % +0 $ 8 % 133211
16 § 18637 $ 735 $ 1565 # rdrs $ 741 % 0 % +0 % 0 % 146969
11 $§ 16637 $ 738 $ 1654 o} ¥ 8 % 6 % +0 ¥ 0 $ 159998
2 $ 18637 $ 738 $ 1748 2} $ 8 % 0 +9 % 8 % 173121
13 $ 198637 § 738 $ 1848 &% @ $ 0 % 8 % +0 % @ § 186344
14 $ 18637 $ 738 $ 1953 % @ $ e % I +08 % 8 § 199672
15 $ 19637 $ 733 $ 2064 $ 182 3 6 % 1565 # +0 % 0 $ 214778
15 $ 10637 § 7383 $ 2182 $ 0 ¥ g % 8 % +0 % 6 $ 228335
17 $ 18637 § 733 § 2366 % @ ¥ 8 % 8 % +0 % @ % 242616
13 $ 10637 $ 735 $ 2433 # @ $ 8 % 8 ¥ +0 § 8 % 255829
19 $ 10637 $§ 733 $ 2577 % o) $ 6 8 % +0 $ O % 269781
pds) F 19637 ¥ 738 $ 2724 $ 135 §F 1298 % 8 % +0 F 6 $ 285385
21 $ 10537 $ 7335 $ 2879 % 2} $ a § [ 3 +0 % @ $ 299559
2z $ 10637 $ 733 F 3043 % o ¥ e % a % +0 % B F 313977
23 $ 10637 $ 733 $ 3216 ¢ @ E 8 % 8 % +0 % 8 $§ 323568
24 $ 19637 $§ 735 § 3460 % <} $ g % 8 % +0 ¥ 6 $ 343343
25 $ 18637 $ 735 $ 3594 % 178 $ 8 ¥ 8 3% +0 % @ $ 355496
Z2E $ 10637 § 738 $ 3798 ¢ @ $ 8 ¥ 6 ¥ +9 $ 9 $§ 373663
27 $ 18637 § 738 ¥ 4815 ¢ 0} ¥ 8 % 6 % +8 3 ® $ 389853
25 $ 10637 $ 733 F 4244 % @ 2 6 ¥ @ 3 +0 § 0 $ 404572
29 $ 18637 $§ 738 $ 4486 % @ > a ¥ 6 % +0 § @ § 420533
*%%% $ 10637 $ 738 $ 4741 % 235 $ 2246 % 3593 % +0 ¥ 8 § 442723

###% = BREAKEYEMN YERR
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CASE NUMBER: 3 PARAMETERS ARE AS FOLLOWS:

COST FRCTOR ABOVE GROUMD EARTH SHELTER
FIRST COST $ 85089 $ 93580
ANNUARL ENERGY COST $ 1225 E 958
FINANCING RATE 99.088% 80@.088%
MORTGAGE RATE 18.88% 28.88%
MORTGARGE POINTS 1.58% 2.88%
INS. REDUCTION 8.06% 8.88%

COMMON PARAMETERS:

INFLATION RATE: 5.708%
ENERGY ESCALATION FRATE: 5.79%
REAL ESTATE APP. RFATE: 5.008%

BREARKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 858w $ 18708

LOAN ORIG. FEE. ¥ 765 $ 748

PRIVATE MORT. INS. $ 383 ¥ g

PREPAID INS. $ 486 $ 419

MORTGARGE POINTS $ 1148 $ 14936

GEN.CLOSING COSTS ¥ 361 $ 361

TOTAL UPFRONT COST $ 11563 5 21724

COMPRARATIYE SUMMARY OF RUNMING TOTALS AHT YERAR = 3

YEAR A-G EsS TEAR A/G Es3
8 $ 11583 $ 21724
1 $ 26513 $ 3889% i $233884 $23812°7
2 $ 41735 § 54544 17 $3081475 $3161706
3 F 56949 $ 710870 18 $319315 $334345S
4 $ 72273 $ 87689 19 $337144 $352859
S $ 38642 $184489 8 $352133 $372545
) $1984211 $121295 21 $377351 . $391161
7 $128511 $138233 22 $395781 $489941
8 $136943 $1552%08 a3 $414434 $428894
9 $153528 $172489 24 $433324 $448831
18 $172515 $138589 2 $453466 $45735409
11 $129344 $207388 28 $4728708 $48767S
12 $288295 $225465 27 $4925583 $588827
13 $223379 $2430858 28 $512531 $526588
14 $2485%989 $260740 29 $532821 $547031
13 $266233 $230283 38 $¥37819s8 $573583

BREAKEVEN YERR = 20 EREAK-EVEM AT AHT:



SUMMARY OF ALL ANMHUAL COSTS: COHVEHTICHAL HOME: CHSE HUMBER: 9

|MORTGHGEIHUNEOHNERS AHHUAL EHTEEIDRI HVAC I :0OF I OFP. AH. IRUNHIHG
YEAR cosT IHMSURAMCE | EMERGY |FAINTIHG [REFLACE. [MATHT COST | PMI TOTHL
@ $ 11563
1 $ 13834 F 419 $ 1225 % @ $ a % B % -610 § 191 § 26613
2 § 13834 F 412 § 1295 % @ ¥ 0 B $ -610 % 191 & 41735
3 $ 13834 $ 434 $ 1369 % B $ a % B ¢ -5616 § 191 § S6949
4 $ 13834 $ 4562 $ 1447 % B F I - B § -610 $ 191 $ 72273
5 ¥ 13834 $ 494 ¥ 1529 $ 331 2 0 6 ¢$ -618 $ 191 $ 8ga4z
& $ 133834 $ 528 $ 1616 # 8 $ 8 % 6 % +9 ¥ 191 $ 164211
7 $ 13834 $ 566 ¥ 1788 # a $ B § 8 % +8 § 191 ¥ 126511
g $ 13834 $ 6486 $ 1886 $ 8 $ 8 ¥ 6 % +@ § 191 $ 136948
3 $ 13334 ¥ 6385 $ 1989 # @ ¥ 8 % g % +8 $ 191 $ 153528
16 $ 13834 $ 672 § 20817 % 436 § 1845 % o 3% +@8 $ 191 $ 172515
11 $ 13834 $ 672 ¥ 2132 % <} > 8 % 8 % +0 § 191 $ 189344
1z $§ 13834 $ 672 $ 2254 % a S 8 % 8 % +8 $ 191 § 205295
13 § 13834 $ 672 $ 2383 % 9 ¥ 8 ¥ 8 % +0 § 191 $ 223375
14 § 13834 $ 672 $ 2518 % g ¥ 8 % 6 % +8 § 191 $ 246598
15 $ 13834 § 672 § 2662 $ 576 § 0 % 7re8 % +@ § 191 § 266293
16 $ 13834 $ 572 ¥ 2814 § @ $ a ¥ a % +0 % 191 % 2833804
17 $ 13834 $ 672 F 2974 % B $ 6 % 6 % +9 % 191 $ 381475
15 $ 13834 $ 672 $ 3143 % 8 $ I a % +0 % 191 % 319215
19 $ 13834 $ 672 $ 3323 §% B ¥ 6 % (R +0 % @ § 337144
28 $ 13834 $ 672 ¥ 3512 % 760 § 3211 % 0 % +0 % B $ 359133
21 $ 13534 $ 672 $ 3712 % a ¥ 6 3 8 % +9 % 8 $ 377351
22 $ 13834 $ 672 § 3924 % @ ¥ 6 $ D % +8 % @ § 395781
23 ¥ 13834 $ 672 $ 4147 ¢ 8 $ 8 £ 0 % +6 % 0§ 414434
24 § 13334 $ 672 $ 4384 % s} ¥ a % 6 % +9 % 8 % 433324
25 § 13834 $ 672 $ 4634 % 19082 3 I - 8 % +80 % 8 $ 453468
26 $ 13834 ¥ 672 § 45898 % ) ¥ a % 8 % +8 # 8 $ 472870
27 $ 13834 $ 672 § 5177 $ o} > 8 % 8 % +0 # B $ 492553
23 § 13834 § 672 ¥ 5472 $ g § 8 ¥ 8 % +0 % 8 ¥ 512531
29 § 13834 § 672 ¥ 5784 % g $ 8 % 8 % +0 § @ § 532821
5% § 13834 § 672 $ 6114 # 1323 $ 5598 ¢17842 $ +8 % B ¢ 578196

x*#x% = BREAKEVEH YERR

€LT



SUMHMARY OF ALL AHHUAL COSTS: ERRTH SHELTER: CHSE NUWMEER: 9

|MDRTEHGE HUHEDNHERSlHHHUHLIEKTERIURI HYRAC |EDDF I OFFP. I AN. IRUNHIHG
YERR CcosT IMSURRHCE | EMERGY |PATHTING [REPLACE. {MAINT. COST PMI TOTHAL
@ $ 21724
1 ¥ 14999 $ 423 F 959 § 9 $ 8 % a ¥ +8 ¥ @ § 586896
2 F 14999 § 445 § 1884 <] ¥ a % B % +8 % @ F S4544
3 $ 14999 § 465 ¥ 1861 # 6 E B £ 8 $ +0 # @ $ 71079
4 $ 14999 $ 499 5 1122 $ o) $ 6 % B # +0 % B $ 87639
5 § 14999 $ 536 ¥ 1186 % 59 $ 8 § 8 % +0 % @ % 164469
& $ 14993 $ 574 $ 1253 # 8 £ a 3 0 % +0 % 8 $ 121295
7 $ 14999 $ 613 § 1325 % B § 8 % 6 % +0 % 8 § 138233
8 F 14999 $ 653 F 1496 #$ i} ¥ 8 % @ % +0 ¥ 8 % 155290
2 $ 14999 $§ 700 $ 1488 ¢ 8 > 8 % o % +0 % @ % 172469
108 $ 14999 $§ 738 $ 1565 % 77 $§ 741 % 8 % +0 % 8 § 196589
11 § 14999 $ 733 $ 1654 % B £ 8 ¥ 6 % +0 % 8 $ 287930
12 § 14999 $ 738 $ 1748 % a $ 8 ¢ 8 % +8 % B $ 2254865
13 $ 14999 $ 738 F 1848 # @ $ g % 0 % +0 @ $ 243050
14 ¥ 14999 $ 738 ¥ 1953 % @ ¥ 8 % a ¥ +8 % 6 § 266740
15 ¥ 149939 $ 738 § 2664 § 162 ¥ B % 1565 % +0 % 0 ¢ 2608268
16 § 14999 $ 738 ¥ 21832 # @ $ 8 % B % +0 F 6 $§ 298127
17 $ 14999 $ 735 ¥ 2396 § g $ 8 3 6 % +0 ¢ @ % 316179
1 $ 14999 § 733 $ 2438 % 8 $ 8 % 8 % +8 % 8 $ 334345
19 $ 14999 $ 738 $ 2577 % a S @ # @ $ +0 # 8 $ 352659
P $ 14999 $ 738 $ 2724 $ 135 § 1298 % I +0 § B $ 372545
21 £ 14999 $§ 738 $ 2879 % 8 ¥ @ % a % +0 % 8 % 3911851
2z $ 14999 $ 733 ¥ 3943 % a § 8 ¢ 8 % +8 $ 6 % 489941
23 $ 14393 $ 7338 $ 3216 $ 2] ¥ 8 ¥ B % +8 % B % 428894
24 $ 14999 $ 733 $ 3488 ¢ 8 ¥ 0 % 8 % +8 % 8 $ 4480831
25 $ 14999 ¥ 738 $ 3594 ¢ 178 § a % 8 % +0 $ 8 ¢ 467540
26 § 14999 § 733 ¥ 3798 ¢ 5] § @ 3 g % +0 $ 8 ¢ 487875
27 § 14999 § 733 F 4815 # 8 3 8 % a % +0 $ @ § 596527
28 $ 14999 $ 733 $ 4244 % ) § R 6 % +0 % @ $ 526508
29 $ 14999 ¥ 738 § 4486 % o ¥ @ % & % +0 % B $ S47831
#%%x  § 14999 § 738 ¥ 4741 % 235 F 2245 % 3593 % +8 & @ $ 573583

+rxx% = BREANEVEH YEARR
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CASE HUMBER: 18 PARAMETERS ARE A3 FOLLOWS:

COST FACTOR ABOYE GROUMD EARTH SHELTER
FIRST COST $ 35088 ¥ 93588
ANMNUAL ENERGY COST $ 1225 $ 358
FINAMCING RATE “8.088% 28.088%
MORTGRGE RATE 13.50% 13.58x%
MORTGAGE POINTS 1.88% 1.808%
INS. REDUCTION 8.08% B.88%

COMMON PRRRMETERS:

INFLATION RATE: S.78%

ENERGY ESCALATION FRRTE: S5.78%

REAL ESTATE RPP. RFATE: 6.088%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 858v $ 187vv0

LOAN ORIG. FEE. ¥ 765 $ 748

PRIVATE MORT. INS. ¥ 383 $ a

PREPARID INS. $ 488 % 419

MORTGAGE POINTS ¥ 765 $ 748

GEN.CLOSING COSTS $ 361 % 361

TOTAL UPFRONT COST 3 11180 ¥ 29978

COMPARATIYE SUMMARY 0OF RUNNIMG TOTALS AHT YERAR = &

YERR A/G E<S TERR A/ E/S
) $ 11188 $ 208976
1 $ 22929 $ 32627 15 $238172 $221843
2 $ 34750 $ 44354 1?7 $244329 $235165
3 $ 46663 $ 56159 18 $2338655 $243819
4 $ 58686 $ 68857 13 $273161 $262212
S $ 71154 $ 38011s 20 $231827 $2773°77
& $ 34880 $ 92221 21 $306722 ¢ $291272
7 $ 963877 $184432 22 $£321329 $385331
8 $1198891 $118774 23 $337159 $313563
9 $123340 $129232 24 $35272¢ $333979
18 $1390812 $142631 23 $369545 $348787
11 $1525183 $155381 28 $385e628 $383581
12 $1561456 $158865 av $4813986 $378512
13 $179383 $188929 28 $41365641 $393872
14 $193379S $19339% 2% $425688 $4099374
13 $216175 $203645 38 $477668 $431285

BRERKEVEN YERR = 15 BREAK-EVYEN RT RHT:



SUMMARY OF ALL AHHUAL COSTS: COHVEHTIONAL HOME: CASE HUMBER: 18

|MDRTGHGE HDMEDNHERS'HHHUHL EXTERIOR| HVAC ROOF l OPF. | AH. IRUHHING
YERR COST | INSURAMCE [EMERGY |PATHTING [REPLACE. [MAINT. COST FMI TOTAL
<} $ 111809
1 § 18511 $ 419 $ 1225 % a $ a % 8 % -588 % 191 § 22929
2 % 148511 $ 412 $ 1295 % a $ 6 % 8@ F -585 % 191 $ 34750
3 % 18511 $ 438 $ 1369 % 9 £ @ % @ % ~-588 § 191 $ 46663
4 $ 16511 $ 462 $ 1447 3% 8 $ a % B $ -588 % 191 $ 586886
5 % 16511 F 494 £ 1529 ¢ 331 3 8 % B % -585 § 191 5 71154
G $ 18511 $ 523 § 1615 % @ $ 8 % 8 $ +0 $ 191 ¥ 8S4800
7 $ 18511 $ S66 $ 1788 % @ $ a % 8 % +0 $ 191 § 96977
g £ 18511 $ 686 $ 1866 # ) $ a % B $ +8 § 191 $ 118891
9 % 18511 ¥ 633 $ 1989 # a £ 8 % 8 $ +0 % 191 $ 123349
16 % 168511 $ 672 $ 2017 ¢ 436 § 1845 3 I +8 % 191 § 139812
11 $ 18511 $ 672 $ 2132 % g 3% 6 % a % +B $ 191 ¥ 152518
12 £ 18511 $ 672 £ 2254 % g ¥ a % 8 # +8 § 191 $ 166148
13 F 18511 $ 672 $ 2383 $ 8 % 0 % 8 $ +0 % 191 § 179963
14 $ 18511 $ 672 § 2518 % ) $ 8 f 8 % +8 $ 191 $ 193795
#%%% § 18511 $ 672 $ 2662 ¢ Sve $ @ % F7ES 0§ +8 § 191 § 216175
16 $ 18511 $ 672 ¥ 2814 % g § 8 % 6 $ +0 $ B & 236172
17 $ 18511 $ 672 $ 2974 % o ¥ a % 8 % +8 $ 8 $ 244329
18 $ 19511 $ 672 ¥ 3143 % 8 $ 8 % a +0 $ B £ 258655
19 % 18511 $ 672 § 3323 % a $ 8 ¢ 8 % +8 $ B $ 273161
=3s) $ 18511 $ 672 $ 3512 $ 760 $ 3211 % 6 % +0 $ 8 ¢ 291527
21 $ 18511 $ 672 $ 3712 % 0 § a % 8 3% +9 % B % 06722
z $ 18511 § 672 F 3924 % 8 3% 8 § a % +0 % B $ 321829
23 $ 18511 $ 672 § 4147 % 5 ¥ a % 6 % +8 § 8 ¢ 337159
24 ¥ 18511 $ 672 F 4384 % @ > 8 % 8 % +B § 8 % 352726
25 % 18511 $ E72 ¥ 4634 § 1902 £ o f 8 % +9 ¢ B $ 369545
26 5§ 18511 $ 672 $ 4598 % 8 $ 8 % 8 % +8 $§ @ $ 385626
27 £ 18511 $ 672 $ 5177 % B E g # @ % +0 $ B % 461986
23§ 18511 $ 672 § 5472 % 6 > B % e % +9 % 0 % 413641
29 $ 18511 $ 672 $ 5764 % a8 § 8 f a % +8 % 6 % 435688
39 $ 18511 $ 72 ¥ 6114 § 1323 § 5598 $17542 % +9 % 8 ¢ 477660

#+%+ = BREAKEVEN YERR
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SUMMARY OF ALL AHHUAL cO0OS57TS: EARRTH SHELTER: CRASE HUMEER: 18

MORTGAGE HDHEUNNERSIHHNUHL EXTERIOQR| HVAC IRUDF I OFF. AH. 'RUNNIHG

YEAR cosT IHSURANCE |[EMERGY JPRIHTING |REFPLACE. |MATIHT. CosT | PHI TOTHL
@ $ 20576
1 ¥ lezvs $ 423 $ 950 $ o ¥ 8 ¥ B % +8 8 & 32627
2 ¥ 18278 § 445 ¥ 1684 % e ¥ 8 % a % +0 # 8 % 44354
3 $ 10278 ¥ 456 $ 1861 % 5] ¥ 6 £ 6 % +0 # 6 % 56159
4 $ loz2vs $ 493 ¥ 1122 % g ¥ éa B % +0 $ 6 § £8657
S ¥ 18278 $ 536 $ 1186 % 59 ¥ a8 % o % +80 ¥ @ ¥ 8Bolle
& ¥ laez2v¢s $ 574 $ 1253 % 8 ¥ 6 ¥ 6 % +0 ¥ 6 § 92221
I § 1@z27s $ 613 ¥ 1325 % 8 ¥ 6 % 8 # +0 # 6 ¥ 184438
g ¥ la@z2ve $ 658 ¥ 1400 % 5] $ o % g # +0 % 8 ¥ 116774
9 ¥ 1az27s § 7o ¥ 1480 # 5] $ a % e % +8 8 % 129232
18 § laz2vs $ 738 $ 15ed % v $F 741 ¥ B # +8 $ B ¢ 142631
11 ¥ 18278 $ 738 $ 1654 ¢ o £ g % g % +@ € 8 £ 155381
1z ¥ 182785 ¥ 738 $ 1748 % o ¥ g % a +8 % @ § legaes
13 $ lez2vs $ 7?38 $ 18458 3% 5] $ g % 4 % +0 B F 186929
14 $ 18278 $ 738 $ 1953 3% @ ¥ g % g % +0 % B $ 193898
®*x%%  § 18278 ¥ 738 ¥ 2864 # 182 ¥ 8 ¢ 1565 # +Q $ B $ 2ZB864S
18 ¥ 18278 $ 733 ¥ 2182 % 5] ¥ e 3 8 £ +8 # @ $ 221843
17 ¥ 19278 $ 738 $ 2305 $ ) ¥ 0 % 8 % +8 % 8 $ 235165
15 ¥ 18z2vs ¥ 733 $ 2438 % 5] ¥ 6 % 8 % +0 $ 0 ¥ 248619
13 $ 10278 $ 733 ¥ 2577 % %) ¥ g % a % +0 ¥ 8 § 262212
28 $ 18278 ¥ 733 $§ 2724 % 1395 ¥ 1298 # 6 # +0 % @6 $ 2PF377
1 $§ lo2vs $ 738 ¥ 2879 ¢ o) ¥ g % e ¢ +8 $ B $ 291272
22 $ l1e2¢s8 $ 738 ¥ 3043 % %] ¥ o % B % +8 ¥ 8 $ 385331
23 § 18278 $ 733 ¥ 321e % a ¥ g % b ¥ +9 % 8 % 31953
24 ¥ 18278 $ 738 $ 3460 % 0] $ g % 8 % +0 $ 8 $ 333979
295 $ 18278 $ 738 $ 3594 % 178 ¥ g % o % +0 $ 6 $ 348767
2& $ lezvs $ 738 ¥ 3798 ¢ 5] £ ] a % 6 % 0 % 8 § 383581
2v ¥ 1e27s $ 738 $ 4815 % (< ¥ [ 3 a % +6 ¥ 6 % 378612
28 ¥ 1e2v¢s8 § 738 F 4244 % o ¥ I 3 6 % +8 $ 6 F 393872
29 ¥ 18278 § 733 $ 4486 % o $ 6 % B % +0 # B ¥ 489374
38 $ 1272 $ 733 $# 4741 ¢ 235 $ 2245 * 3533 % 10 # b F 431205

x*#x+ = BREARKEVEN YERR
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CASE NUMBER: 11 PARAMETERS RRE AS FOLLOWS:

COST FACTAR ABOVE GROUNI EARTH SHELTER
FIRST COST § 85890 ¥ 93589
ANNUARL ENERGY CO3T $ 1225 ¥ 958
FINARNCING RATE 98.808x% 29.86%
MORTGAGE RATE 13.58% 13.58x%
MORTGAGE POINTS 4.088% 4.88%
INS. REDUCTION 8.08% 8.88%

COMMON PRRAMETERS:

INFLATION RATE: 5.708%
ENERGY ESCALATION RATE: 5.78%
REAL ESTRATE RPP. RFATE: €.88%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 38580 $ l8vea

LOAN ORIG. FEE. ¥ 763 k] 748

PRIVATE MORT. INS. ¥ 383 ¥ a

PREPRID INS. $ 486 $ 419

MORTGAGE POINTS $ 30868 $ 2992

GEN.CLOSING COSTS ¥ 361 $ 361

TOTAL UPFRONT COST ¥ 13475 ¥ 23220

COMPARATIYE SUMMARY OF RUMMING TOTHALS AHT YEAR = &

YEAR A-G EsS YERR 24" EsS
8 $ 13475 § 23228
1 $ 25227 $ 34871 18 $232482 $224887
2 $ 37851 $ 45598 17 $246639 $237489
3 $ 48967 $ 58483 i3 $250985 $258863
4 $ 50993 § 703061 139 $275471 $264456
3 ¥ 73464 $ 22360 28 $294137 $279821
& $ 36310 $ 94465 21 $389832" $293515
7 $ 39287 $1868682 22 $324139 $387575
8 $112491 $113813 23 $339459 $321887
3 $125658 $131475 24 $355836 $338223
19 $141322 $144875 25 $371355 $351811
11 $154328 $157345 26 $387938 $36582%
12 $153455 $170830%3 a7 $4842985 £38885¢
13 $132213 $183172 28 $429951 $398116
14 $136165 $136142 23 $437918 $411818
15 $212485 $219839 38 $479978 $43344%

BREAKEVEN YEAR = 15 EREAK~-EVEM AT AHT:



SUMMARY OF ALL AWNMUAL CO5T5:  COWNVEHTIOHAL HOME: CHSE NHUMBER: 11

T
MORTGAGE HDMEUHNERS'HHHUHL

| EHTEEIDRl HYAC IRDDF l aPF. AH. |RUMHIHG
YERR COST | IHSURAHCE |EHMERGY |PAINTING |REPLACE. [MATHT. COST | FPMI | TOTAL
a § 13475
1 $ 18511 § 4189 $ 1225 % o ¥ a % 6 % -585 % 191 $ 252237
2 $ 18511 $ 412 F 1295 $ o ¥ 8 % G % -585 % 191 % 37851
3 $ 18511 $ 439 § 1369 # e ¥ 8 % 0 ¢ -585 % 191 $ 43967
4 $ 18511 § 462 § 1447 % a ¥ 6 % 6 % -585 % 191 ¢ 68993
5 $ 18511 $ 494 $ 1529 $ 331 $ 8 3% B $ -585 § 191 $ 73464
& $§ 18511 $ 528 $ 1616 % 8 ¥ B % 6 % +B § 191 & 86318
7 $ 18511 § SE6 $ 1783 $ 0 ¥ e % 8 % +8 % 191 $ 99287
8 $ 18511 $§ 685 $ 1386 % a - 0 % 8 % +0 $ 191 $ 112481
9 $ 18511 ¥ 638 ¥ 1989 ¢ B > 8 % 8 ¢ +8 § 191 % 125659
18 5§ 18511 $ 672 $ 2017 % 43¢ § 1845 3 8 $ +8 $ 191 § 141322
11 $ 18511 § 672 $ 2132 % B $ 0 % o % +8 % 191 $ 154828
1z $ 18511 $ 672 F 2254 % 9 $ a % 8 % +8 § 191 $ 16845¢
13 § 16511 § 672 $ 2383 # o} $ g % 8 ¥ +8 $ 191 $ 152213
14 $ 18511 $ 672 ¥ 2518 % 8 3 a % 8 ¥ +8 $ 191 % 196185
#%%% $ 18511 $ 672 $ 2652 $ 576 $ @ % FTES § +0 $ 191 % 218485
16 $ 18511 $ 672 $ 2814 % @ E 8 % 0 % +0 § B $ 2324832
17 $§ 18511 $ 672 F 2374 % ) $ 8 % 8 % +0 $ B $ 246639
18 § 18511 $ 672 $ 3143 % 2} $ @ % @ $ +0 % 8 $ 2608365
19 $ 18511 $ 672 $ 3323 #% @ $ 8 ¥ B % +0 $ 9 ¥ 275471
20 $§ 18511 $ 672 $ 3512 ¢ 76O F 3211 % B % +0 % 8 $ 294137
21 $ 18511 $ 672 $ 3712 % 8 ¥ a ¢ 6 % +8 % G $ 389832
zz $ 16511 $ 672 $ 3924 ¢ 8 E 8 % 6 % +8 % B § 324139
23 § 18511 $ 672 $ 4147 % 8 § 8 % 8 % +9 % @ $ 339469
24 $ 18511 $ 672 § 4384 § 8 ¥ 6 % 8 % +9 % 0 % 355836
25 $ 168511 ¥ 672 ¥ 4634 ¢ 1882 § 8 % 6 % +@ % B § 371855
28 § 18511 § 672 $ 4898 8 § B 3% 8 % +8 % B $ 387936
27 $ 16511 $ 672 $ S177 % @ $ 8 % 6 % +8 % 0 $ 4084296
28 § 18511 $ 672 $ 5472 8 ¥ a % 6 % +0 % 6 $ 420951
29 $ 18511 $ 672 ¥ 5784 @ $ 8 % a % +0 ¢ B $ 437918
38 $ 16511 § 672 $ E114 $ 1323 $ 5590 $17842 % +9 % B ¥ 479970

#xx% = BREAKEVEH YERR

6LT



SUMMARY OF ALL AHNHUAL COSTS: EARTH ZHELTER: CHSE HUMEER: 11

INORTGHGE HOMEOWMERS | AMHUAL EKTERIORI HYRAC IRGDF I OPP. AN. IRUHHIHG
YERAR CosT INSURAMCE | EHERGY |PAINTIHG [REPLACE. {HATHT. COST | PMI TOTHL
a $ 23228
1 $ 18278 § 423 $ 958 % 8 $ 8 % a % +0 § 8 % 34871
2 $ 18278 $ 445 $ 1804 % 5 $ 8 % 8 % +0 ¥ B ¥ 46598
3 $ 19278 $ 465 § 10561 % a $ 8 % 8 % +0 § 6 $ 58483
4 ¥ 18273 $ 4939 F 1122 % a $ a % B ¥ +3 3 @ $§ 7O3681
5 $ 18278 $ 536 ¥ 1186 # 59 $ B % a % +9 # B $§ 82360
6 $ 18278 $ 574 $ 1253 % g ¥ 8 % 8 % +0 % 8 % 94465
7 ¥ 18278 § 613 $ 1325 # 8 ¥ @ % 8 % +0 % B $ 186682
=3 ¥ 18278 ¥ 653 $ 1480 $ o) $ I ; a % +0 $ 6 § 119818
9 $ 18278 $ 7008 $ 1486 ¢ @ $ 8 % 6 % +0 ¥ ® % 131476
18 $ 10278 $ 738 F 1565 # rrd $ 741 % 6 $ +8 % B ¢ 144875
11 $§ 10278 $ 738 $ 1654 8 ¥ I - 8 % +6 # 8 % 157545
12 $ 108278 $ 738 § 1748 % 8 E 8 f 8 % +0 $ 6 $ 170389
13 $ 18273 ¥ 733 $ 1848 % 8 $ 8 % 8 % +0 $ 8 $ 183173
14 $ 18273 $ 733 $ 1953 % 8 ¥ I 8 % +0 % 8 $ 196142
#x%% $ 18278 $ 738 $ 2064 $ 182 $ 8 $ 1565 % +8 $ @ $ 218889
16 ¥ 10278 $ 733 $ 2182 % @ $ 8 f B % +6 % 9 $ 224887
17 $ 18278 $ 738 $ 2306 % a $ a % @ % +0 # B ¢ 237489
18 $ 18278 $ 7338 $ 2438 % 8 3 8 % 8 % +8 % B $ 2568863
19 § 18275 $ 733 § 2577 % @ § B % 6 % +0 % @ $ 264455
20 £ 18278 $ 738 F 2724 % 135 $ 1298 % @ % +0 # 8 §F 279621
21 $ 198278 $ 738 $ 2879 % 8 ¥ I 0 3% +8 % 6 § 293518
22 $ 102785 $ 738 $ 3943 % o} E 0 % 6 # +0 % B $ 387575
23 $ 18275 $ 738 $ 3216 # 2} $ 8 % 8 # +0 % B $ 321587
24 $ 18278 $ 738 $ 3480 % a $ B 3 8 % +8 ¥ 8 ¥ 338223
25 $ 18278 ¥ 733 $ 3594 $ 178 $ g % B % +0 ¥ 0 $ 351911
26 § 18278 $ 735 $ 3798 & s $ o % 8 % +8 % @ # 365825
27 ¥ 182783 $ 738 § 4915 $ ) $ 6 % 0 3 +8 $ 0 $ 380356
28 $ 16278 § 738 ¥ 4244 % 8 ¥ 6 % 8 % +0 § B $ 396116
29 $ 10278 $ 733 § 4486 % 8 ¥ a % 8 % +8 § 8 ¢ 411618
30 $ 10278 $ 738 F 4741 $ 235 $ 2246 § 3593 % +8 ¥ B $§ 433449

#xxx = BREAKEVEN YERR

08T



o181

CASE NUMBER: 12 PARAMETERS RARE AS FOLLOWS:

COST FACTOR RBOVE GROUMD EARTH SHELTER
FIRST COST $ 85868 F 93580
AMNURL EMERGY COST $ 1225 $ 9358
FINANCING RATE 940.88% 88.88%
MORTGRAGE RATE 13.58x% 13.58%
MORTGRGE POINTS 1.58% 4.88%
INS. REDUCTION 8.0806x% 8.88%

COMMON PARAMETERS:

INFLATION RRTE: S.78x%

ENERGY ESCALRTION FRATE: S.70%

REAL ESTATE APP. RATE: 6.088%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 38508 $ 18796

LOAN ORIG. FEE. $ 763 ¥ 748

PRIVATE MORT. INS. ¥ 383 $ 8

PREPRID INS. 3 486 $ 419

MORTGAGE POINTS $ 1148 $ 2992

GEN.CLOSING COSTS $ 381 $ 381

TOTAL UPFRONT COST $ 11563 F 23229

COMPARATIYE SUMMARY OF RUNNING TOTALS AHT YEAR = 3

YEAR A-G E~S Y ERF A~ G E/S
8 § 11583 $ 23228
1 $ 23201 $ 34871 18 $23508089 5224887
2 $ 24911 $ 46593 17 $244157 $237489
3 $ 46713 $ 58483 18 $258483 $258263
4 § 58625 $ vB381 139 $272989 $2544Ss
S $ v@9gz $ 82381 28 $231855 $2795621
& $ 33828 $ 944673 21 $388558 - $293318
7 $ 96885 $186682 22 £321657 $38757S
8 $199919 ' $119018 23 $336987 $321887
3 $1231868 $131475 24 $352554 $336223
10 $138848 $144875 2s $3893723 $351911
i1 $152348 $157545 26 $335454 $385825
12 $185974 $178389 27 $481814 $338883%5
13 $179731 $183173 23 $413469 $326811e
14 $193523 $136142 z9 $435436 $411s18
13 $216983 $218883 28 $477422 $43344%

BREAKEWEN YERR = 15 EREAK-EVEM AT AHT:



SUMMARY 0OF ALL AHHUAL COSTS: COHYENTIOHAL HOME: CASE HUMBER: 12

IHURTGHGEIHDMEUMHERS HHHUHLlEXTEEIURl HYAC ROOF l OPP. AH. 'RUHNIHG
YERAR 05T IMSURAMCE [ EMERGY |PAIHTING |REPLACE. |MAINT, COST PHI TOTAL
8 § 11583
1 $§ 18511 $ 419 $ 1225 % a9 > a s 8 $ -699 $ 191 $ 23201
e $ 18511 § 412 $ 1295 # o § 8 3 6 ¢ -599 % 191 § 34911
3 § 18511 ¥ 438 $ 1369 # B § 8 % 8 % -699 § 191 $ 46713
4 $ 19511 § 462 $ 1447 % o § e % B ¥ -699 % 191 $ S8625
5 $ 18511 $ 494 $ 1529 & 331 ¥ @ % @ % -€699 % 191 & 7B982
& $ 16511 $ 523 § 1616 ¢ @ > o % 8 % +6 $ 191 $ 83828
7 $ 168511 § 566 $ 1768 $ 8 ¥ 8 % @ $ +0 § 191 $ 963885
8 $§ 16511 $ 6085 $ 1885 § 8 $ a $ @ % +0 & 191 $ 169919
9 $ 18511 ¥ 633 $ 1989 $ a $ a % @ % +0 § 191 $ 123168
1@ ¥ 18511 $ 672 $ 2017 $ 436 $ 15845 8 % +8 $ 191 ¢ 138349
11 $§ 18511 $ 672 $ 2132 % @ > 8 % B % +8 % 191 $ 152346
12 $ 18511 ¥ 672 $ 2254 % @ § 8 3% B % +0 § 191 § 165974
13 $ 18511 § 672 £ 2382 % 5 $ 8 % 6 ¥ +B ¥ 191 $ 179731
14 § 16511 $ 672 $ 2518 & 8 ¥ 8 % a % +0 ¥ 191 $ 193623
#%%x $ 18511 $ 672 $ 2662 % 576 ¥ @ % 7768 % +B $ 191 $ 216863
16 ¥ 18511 $ 672 $ 2814 8 $ a % 8 % +0 % B ¢ 23p660
17 ¥ 18511 $ 672 $ 2974 % 5} $ 8 % 8 % +0 % @ % 244157
15 F 18511 $ 672 $ 3143 § 9 $ 8 % 8 % +0 $ 8 § 255483
19 $ 18511 $ 672 $ 3323 % 2} $ 8 ¢ g % +0 % B $ 272939
29 § 18511 § 672 $ 3512 ¢ 760 $ 3211 % g % +3 % 8 $§ 291655
21 $§ 18511 § 672 $ 3712 % 5] ¥ @ # 6 % +8 % 8 ¥ 306550
2z ¥ 18511 $ 672 $ 3924 % o) S a % g % +6 % 8 $ 321657
23 $ 18511 $ 672 $ 4147 v $ 8 % a % +0 # B § 336987
24 $ 168511 $ 672 ¥ 4384 # 8 % 8 ¥ R +0 § @ $ 352554
25 $ 18511 F 672 ¥ 4634 § 1082 $ 8 % 6 % +0 $ 6 $§ 369373
26 F 18511 $ 672 § 4898 § %) 2 a % 0 # +0 % 0 $ 355454
27 $ 18511 $ 672 $ S177 % 8 ¥ 8 % B % +90 % B ¥ 481514
23 $ 18511 § 672 ¥ 5472 % a $ a § g % +8 $ @ $ 418459
29 $ 18511 $ 672 $ 5784 % @ ¥ @ % a $ +0 3% 0 $ 43543¢
36 $ 16511 $ 672 ¥ 6114 $ 1323 $ 5598 $17542 $ +@ # B $ 477488

#*%+ = BREAKEVEN YERR

Z8T



SUMMARY OF ALL ANHUAL COSTS:  EARTH SHELTER:  CASE HUMEBER: 12

IHDRTGHGE|HUHEDNHERS|HHNUHL|EKTERIUR HYAC 'RDDF ' OPF. | AH. lRUHHIHG
YERR COST IMSURAHCE | EMERGY |PAIHTING |REFLACE, [MATHT. COST PHI TOTAL
@ $ 23228
1 § 18278 $ 423 § 958 ¢ 5} ¥ 8 % 0 % +8 § B $ 34871
2 § 18278 $§ 445 $ 1864 # a £ 8 % a % +8 % 6 ¢ 46593
3 § 10273 $ 466 § 1861 § o $ 0 % e % +8 ¥ 6 ¥ 58483
4 $ 18278 $ 499 $ 1122 ¢ e ¥ 8 8 3 +8 % 8 % 783061
S § 10278 ¥ 535 ¥ 1186 $ 59 > e % 6 +0 ¢ B % 8z358
I $ 18278 $ 574 § 1253 # <} ¥ o % B ¥ +0 ¢ B $ 94465
7 $ 16278 F 613 $ 1325 % ] $ e % 8 % +8 % 8 $ 186682
2 $ 10278 $ 658 $ 1400 % 8 $ 6 ¥ g % +@ $ 0§ 119918
9 $ 18278 $ 704 $ 1486 # <] ¥ 6 % 0 % +0 § @ § 131476
16 $ 168278 $ 738 $ 1565 # 77 F 741 # a % +0 ¥ @ $§ 144875
11 $§ 198278 § 7358 § 1654 # 2} > 0 % a +8 § B $ 157545
12 § 18278 § 735 § 1748 @ § a % a % +8 § B & 179389
13 § 18278 $ 738 § 1848 % @ ¥ 6 % e % +0 ¥ O ¥ 183173
14 § 10278 § 738 $ 1953 % e F 8 % 9 % +9 % B % 19€142
x%x% $ 10278 $ 738 $ 2664 § 182 ¥ B § 1565 % +0 % 8 % 218889
16 $§ 18278 § 738 § 2182 ¢ 8 $ 0 % e 3 +8 # @ % 224887
17 $ 18278 § 738 $ 2366 $ 0] $ g9 % 6 3 +8 § B § 237489
15 § 18278 $ 733 § 2438 #% o $ 6 s 8 $ +0 $ 8 $ 2585863
19 ¥ 18278 $ 738 $ 2577 % o § 8 8 % +0 % B % 264458
28 $ 10278 § 738 $ 2724 $ 125 ¥ 12990 % 6 % +8 # 0 § 279621
21 § 1@278 $ 738 $ 2879 % ] 3 8 % a % +8 ¥ 0 % 293516
2z $ 18278 § 738 § 3043 % @ $ @ £ B % +8 ¥ 6 $ 387575
z23 ¥ 10278 § 733 F 3216 # o} $ 6 % 0 % +8 % 8 % 321887
24 $ 18278 § 738 § 3498 ¢ <] ¥ a8 % g % +0 % B % 336223
25 § 18278 $ 738 $ 3594 % 178 § @ & 8 % +8 % 8 + 351011
26 $ 18278 § 733 § 3798 % @ $ 8 % 6 % +9 % B $ 265825
27 $ 18278 § 738 5 4915 $ 5] ¥ 8 % 8 +0 % 6 % 3865565
28 $ 18278 $ 7385 § 4244 ¢ a ¥ 6 % 6 % +0 $ @6 $ 396116
29 $§ 18278 $ 7383 § 4486 <] § 6 F 8 % +9 % 0 % 411518
30 $ 18278 § 73 $ 4741 4 235 . & 2246 § 3593 4 +0 § B $ 433449

#x%+% = BREAKEVEH YERR

€81



CASE NUMBER: 13

COST FACTOR

PARAMETERS ARE AS FOLLOWS:

ABOVE GROUND

EARTH SHELTER

FIRST COST $ 85860 $ 93Sea

AMNUARL ENERGY COST $ 1225 $ 358

FINANCING RRTE 98.88% 808.88%
MORTGAGE RATE 12.58x% 13.58%
MORTGRGE POINTS 1.58% 2.88%
INS. REDUCTION 8.80% 18.@88x%
COMMON PRRAMETERS:

INFLATION RATE: S.78%

ENERGY ESCALATION RATE: S.78%

REAL ESTATE APP. RATE: €.88%

BREAKDOWN OF FIRST COSTS:

DOWNPARYMENT $ 8Se. $ 137080

LOAN ORIG. FEE. $ 765 ¥ 748

PRIVATE MORT. INS. $ 383 ¥ 8

PREPAID INS. ¥ 486 $ 378

MORTGAGE POINTS $ 1148 $ 1498

GEN.CLOSING COSTS $ 3861 $ 361

TOTAL UPFROMT COST $ 115&3 ¥ 21683

COMPARATIYE SUMMARY OF RUNNIMG TOTALS

AHT YEAR = 23

184

YEAR R~ G E-3 YERR ARG E~<S

a $ 11363 $ 21633

1 $ 23293 $ 33292 is $2308460 $2213542
2 $ 35895 $ 44974 17 $24481°7 $234798
3 $ 46939 $ 56732 13 $258943 $248170
4 $ 58993 $ 68581 13 $273449 $261689
3 $ 71442 $ 88586 28 $292115 $278781
) $ 34288 $ 92634 21 $3287818 $298602
? $ 97265 $184739 22 $322117 $384587
] $118379 $117859 23 $337447 $318745
9 $123628 $129447 24 $3530814 $333887
ia $133200 $142773 235 $369233 $347382
11 $152888 $155259 25 $3285914 $362542
12 $156434 $1688359 27 $482274 $377499
13 $138191 $18084°9 23 $418929 $33268S
14 $134883 $133744 29 $4358%5 $488113
15 $216453 $268418 ze $477948 $429371

BRERKEVEN YERR = 14

BRERE-EYEN AT AHT:



SUMMARY OF ALL AMNUAL COSTS: COHVEHTIOHARL HOME: CASE HUMEBER: 13

|MURTGHGE HOMEOMWHERS | AHHURL EHTERIDRI HVAC |RDDF l OPF. | AM. [RUHHIHNG
YEAR COST | IHWSURAHCE |EHERGY |PAINTING [REFLACE. |MATHT. cosT PHI | TOTHL
0] ¥ 11563
1 $ 18511 ¥ 410 ¥ 1225 % e $ a 3 6 % -687 % 191 $ 23293
2 § 18511 $ 41z $ 1295 # @ 3 8 3 @ $ -6687 $ 191 $ 35895
3 ¥ 18511 $ 438 $ 1369 #$ a ] 6 3 @ % -687 $ 191 $ 4989
4 ¥ 108511 $ 462 $ 1447 % %) ¥ 8 $ B ¥ -687 $ 191 $ 58993
5 $ 18511 ¥ 494 $ 1529 % 331 ¥ o 3 0 $ -6867 ¢ 191 $ 71id442
& $ 1@511 $ S5z28 $# lele % g ¥ 8 % [ I +9 § 191 ¢ 54288
4 $ 18511 $ Déo $ 1708 % @ § 6 ¥ a s +8 $ 191 $ 972695
8 ¥ 18511 $ €8s $ 1s8s ¥ o ¥ 6 % B % +0 $ 191 % 110379
9 ¥ 16511 % 633 ¥ 1989 % 8 ¥ B 3 B % +0 $ 191 % 123628
18 § 18511 $§ 672 $ 2817 % 436 $ 1845 £ g % +0 % 1591 $ 139308
11 $ 18511 ¥ 672 ¥ 2132 % 9 ¥ 8 % 8 % +8 $ 191 $ 152888
12 $ 16511 $ 672 $ 2254 % o ¥ 8 % g ¢ +0 ¥ 191 ¢ 1€6434
13 $ 16511 ¥ 672 $ 2383 # a ¥ a % 0 % +@ $ 191 ¢ 1806191
#%¥%% ¥ 18511 § 672 ¥ 2518 ¥ 2] ¥ 6 % g % +0 $ 191 $ 1940883
15 $ 18511 $ 672 § 2662 % OS7o ¥ b % 77c8 % +8 § 191 $ 216463
1& § 16511 $ 672 ¥ 2814 $ o ¥ 6 $ 6 % +0 % 0 $ 230460
17? § 18511 $ 672 $ 2974 % a ¥ 0 % 6 £ +0 # 8 ¥ 244617
i © % 16511 ¥ 672 F 3143 % %] £ 0 % 6 % +9 ¢ B § 258943
19 ¥ 18511 $ 672 ¥ 3323 % 0] $ g % 6 % +@ % B F 273449
2 $ 18511 $ 672 ¥ 3512 $ Feo ¥ 3211 # g % +B % 8 & 292115
21 ¥ 18511 $ 672 ¥ 3712 % %) ¥ a ¥ 8 % +8 ¥ @ ¢ 387010
22 $ 18511 $ 672 ¥ 3924 % 8 £ B % 6 % +0 # @ $ 322117
&3 $ 18511 $ 672 § 4147 % a ¥ o % 6 % +0 $ @ F 337447
24 $ 18511 $ 672 $ 4384 % o ¥ 8 % a % +9 $ 6 ¥ 353814
23 ¥ 18511 $ 672 ¥ 4634 $ 1882 ¥ 6 ¥ 6 3 +8 # B § 369833
26 ¥ 18511 ¥ 672 ¥ 4898 % a ¥ 6 % e % +0 % 9 % 385914
27 ¥ 16511 $ E72 $§ S1v7 % 1c) ¥ 6 % 6 ¥ +0 § 6 % 402274
28 F 18511 $ 672 ¥ 35472 ¢ 0] ¥ 8 % 6 % +8 $ 8 % 418929
29 § 18511 $ 672 $ 35784 % %] ¥ e 3 6 % +8 $ 8 ¢ 435896
38 ¥ 10511 $ 672 ¥ 6114 % 1323 $ 5359%0 #1v242 % +0 % @ ¢ 477948

#%#%x% = BREAKEVYEN YEAR

S81



OF ALL AHNUAL CO5T5: ERRTH SHELTER: CHSE HUMEBER: 13

SUMMARY
'NURTGHGEIHUMEUNNERS AHMHUARL EXTERIOR| HVAC ROOF OPP. AN. |RUHHIHG
YERAR CosT INSURRHCE |EHERGY |FAIMTING |REPLACE. |MATHT. COsST PHI TOTAL
%] § 2le83
1 ¥ 19278 $ 381 ¥ 958 % %) E 3 B % 6 % +0 ¢ 8 $ 33292
2 $ 10278 $ 400 $ 1884 % g ¥ 6 % g % +0 ¥ 8 $ 44974
3 $ 18278 $ 428 § 1861 % (5] ¥ 6 ¥ g % +0 % 0 $ 56732
4 $ 10278 $ 449 $ 1122 $ %) ¥ 6 % g % +8 ¥ B $§ 68581
S § 108278 § 482 $ 1166 # 39 ¥ 8 % B ¥ +0 % b $§ 80586
& $ 18278 $ 517 $ 1253 % a ¥ 6 % 8 % +0 ¥ 8§ 92634
7 $ 18278 $ 552 $ 1325 % e ¥ 6 % 6 % +9 $ @ % 104733
] $§ 18278 § 592 ¥ 1408 3 %) $ 6 % 8 % +0 % 6 $ 117839
E $¥ l1e2vs ¥ 630 ¥ 1488 % 5] $° 8 % 12 I +0 % b $ 129447
19 $ 18278 $ 664 § 1565 % e $ 741 % 6 % +0 % B $ 142773
11 ¥ 18273 ¥ 664 ¥ 1654 % c] ¥ 6 % 6 % +90 $ 8 $ 153369
12 $ 1e27s8 $ €64 ¥ 1748 % 7] ¥ B % B % +0 % B $ 163859
13 $ 1027v8 $ 664 ¥ 1848 # (5] ¥ 6 % a % +0 $ 6 $ 186349
#%%% ¥ 10278 $ 6564 $ 1953 % %) ¥ (S I 7 6 % +0 # @ $ 193744
13 $ 18278 $ 664 ¥ 2064 $ 182 ¥ @ #% 1565 % +0 ¥ 8 $ 208418
1e ¥ lez2vs $ 664 $ 2182 % @ $ a ¢ g % +8 $ 8 $ 221542
17 $ 18278 $ 664 $ 23066 $ %] ¥ 6 ¥ e % +8 $ 8 $ 234790
18 $ lezvs $ 664 ¥ 2438 % e ¥ 8 % 8 3 +0 € 0 # 248170
19 $¥ 18278 $ 664 $ 2577 % e ¥ a % 6 % +0 $ 6 § 261689
2y $ 108278 $ 664 ¥ 2724 $ 135 $ 12980 ¢ 8 % +0 $ B $ 276781
21 § loezve $ 6564 ¥ 2879 % a ¥ g % 6 ¢ +8 # 8 $ 29%B8g82
22 $ le2vs $ 664 $ 3843 ¢ o ¥ 8 % 6 ¢ +0 % 6 # 384587
23 $ 10278 $ 664 $ 321 ¢ 0] $ g % a % +9 % 6 $ 318745
24 $ loezvs ¥ €64 $ 3460 % <] ¥ 6 % 8 % +90 v $ 333687
25 $ 18278 $ 664 $ 35924 % 178 $ g % 8 # +0 ¢ 8 $ 3478v2
2 $ 10278 ¥ 664 $ 3798 % (%) ¥ o ¥ 6 % +0 $ 8 $ 362542
27 $ 10278 $ 664 ¥ 4015 # 14 ¥ g % 6 % +0 ¥ @ $ 377499
28 $ 18278 ¥ €64 ¥ 4244 % a $ g % 6 % +9 $ 6 $ 392685
29 $ l1e2vs $ 664 $ 448¢ % a $ o % g % +8 $ @ ¥ 468113
30 $ le278 ¥ 664 F 4741 $ 235 - ¢ 2248 # 3593 # +0 $ @ $ 429871

#x+% = BRERKEVEN YEAR

98T



CRASE NUMBER: 14

PRRAMETERS ARE RS FOLLOMWS:

187

COST FRCTOR ABOVYE GROUND EARTH SHELTER

FIRST COST $ 85088 $ 33508

ANNURL ENERGY COST $ 1225 3 9508

FINANCING RRTE 98.08x% 38.088x

MORTGAGE RATE 13.58x 13.58%

MORTGAGE POINTS 1.58% 2.088%

INS. REDUCTIOHM 8.080% 25.88%

COMMON PARAMETERS:

INFLATION RATE: S.78%

ENERGY ESCALATION RRATE: S.70%

REAL ESTATE APP. RATE: 6.00%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 850e ¥ 18709

LOAN ORIG. FEE. $ 765 $ 743

PRIVYATE MORT. INS. $ 383 ¥ (%]

PREPAID INS. ¥ 486 $ 318

MORTGAGE POINTS $ 1148 ¥ 1496

GEN.CLOSING COSTS 3 361 $ 361

TOTAL UPFROMT COST $ 11563 $ 21628

COMPARATIVE SUMMARY OF RUNMING TOTHL:S AHT YEAR = 3

YEAR R-G E-S YEAR A EsS
8 $ 115863 $ 21620
1 $ 23297 $ 33165 15 $238480 $219967
2 $ 35183 $ 44781 17 $244637 $2331064
3 $ 470801 $ 56469 18 $2589863 $248374
4 $ 590649 $ 63243 19 $2734679 $259782
S $ 7ld4e2 $ 30168 24 $29213S $274763
& $ 34388 $ 92138 21 $387838 ° $288473
7 $ 97285 $184193 2z $222137 $382348
8 $118399 $116364 23 $337457 $318395
2 $123648 $128647 24 $3520834 $3308e27
18 $139329 $1418862 23 $3698S53 $345230
11 $1352826 $154347 28 $3359%34 $359880
12 $166454 $186927 a7 $482294 $374706
13 $130211 $173606 28 £413949 $3§89782
14 $194183 $192391 29 $433591e $485899
13 $216€483 $286953 38 $477958 $425745

BREARKEVYEMN YERR = 13 BREARK-EYEN RT HRHT:



SUMMARY OF ALL ANHUAL COSTS: CONVEWTIOHMAL HOME: CRSE HUMBER: 14

'MURTGHGE|HUHEUNHERS HHHUHLIEXTERIDR HYAC |RDDF I OFF. AH. |RUHMIHG
YEAR COST IHSURANCE |EHERGY |PATHTING |REPLACE. |MATHT. CosST | PMI | TOTAL
5] § 11363
1 $ 18511 ¥ 416 $ 1225 # a ¥ g f @ $ -603 $ 191 § 23297
2 $ 18511 ¥ 412 $ 1295 4 7} ¥ 6 3% @ $ -683 $ 191 § 35183
3 $ 18511 $ 438 $ 1369 ¢ a ¥ 8 % B % -683 ¥ 191 ¢ 47661
4 ¥ 16511 $ 462 $ 1447 % 5} $ 0 3% @ % -683 F 191 ¥ 59889
5 $ 16511 $ 494 $ 1529 % 331 $ a % @ % -603 $ 191 $ 71462
[ § 18511 ¥ 525 $ 1516 # 9 ¥ 8 % g % +6 $ 191 $ 343088
7 $ 18511 ¥ 566 $ 1768 % 9 > a § a 3 +0 § 191 $ 972865
8 $ 18511 $ 608 $ 1806 $ ) ¥ o & 0 % +8 § 191 $ 118399
9 $§ 18511 § 638 $ 1909 % o E a % 6 % +0 § 191 % 123648
10 $ 10511 $§ 672 § 2917 $ 436 $ 1845 % 8 % +0 $ 191 % 1393208
11 $ 18511 § 872 $ 2132 % o $ 6 % I - +8 $ 191 $ 152826
12 $ 18511 $ 672 ¥ 2254 % @ $ 8 % 5 % +8 § 191 $ 166454
#%%% § 18511 $ 572 $ 2383 # o § a % B % +0 $ 191 $ 186211
14 $ 18511 § B7Z $ 2518 % @ ¥ B % o % +@ § 191 § 194183
15 $ 18511 $ 672 § 2662 % 576 E 8 % 7768 § +B § 191 $ 216483
ie § 18511 $ 672 $ 26814 9 $ 0 % @ % +0 § 0 $ 2308450
17 $ 18511 $ 672 ¥ 2974 ¢ @ E 6 % a % +0 ¥ 8 $ 244637
15 ¥ 18511 § 672 $ 3143 % 2 § B % B ¥ +0 § @ $ 258963
19 $ 18511 $ 672 $ 3323 % a $ @ 3 8 % +8 % B % 273469
ped) $ 18511 $ 672 $ 3512 % 7ee $ 3211 % @ % +0 % B $ 292135
21 $ 18511 § 672 F 3712 % 8 ¥ a @ % +9 % @ % 387030
22 $§ 18511 ¥ 672 ¥ 3924 % a § a % 8 % +0 % B $ 322137
23 $§ 18511 $ 672 ¥ 4147 ¢ o} E a 3 B % +9 % @ % 337467
24 $ 18511 $ 672 F 4384 % o} 2 8 % v % +@ % 6 % 353834
25 § 18511 $ 672 ¥ 4634 $ 1@e2 £ e % 6 % +8 % @ $§ 3695853
2 $ 18511 § 672 $ 4898 % a $ 8 % 8 % +9 % 8 $ 385934
27 $ 16511 $ 672 $§ 5177 ¢ 2} ¥ 8 3% 6 % +0 % 0 % 402294
25 ¥ 18511 $ 672 $ 5472 % a $ 0 ¢ 8 % +9 § 6 $ 418949
29 $ 16511 $ 672 $ 5784 ¢ @ $ a 3 b +@ § 8 % 435916
38 ¥ 18511 § 672 $ 6114 ¢ 1323 $ 5598 $17342 $ +8 § B § 477968

#x%% = BREARKEVEN YERR

881



SUMMARY OF ALL AHMUAL COSTS: EARTH SHELTER: CHSE NUMEER: 14

|NURTGHGE|HONEDNHER3 RHHUAL |EXTERIOR| HVAC ROOF l OPP. I AN. IRUNHIHG
YEAR | COST INSURAMCE |EHERGY |PRINTING |REPLACE. |MAIHT, COST PHI TOTHL
a $ zlczo
1 $ 10278 $ 317 $# 950 % 5] ¥ a £ e % +0 $ 8 $ 33165
2 $ 10278 $ 333 $ 1864 % 7] ¥ g % a % +0 $ 8§ 44781
3 $ l1e27?s8 $ 350 ¥ 1651 % 5] ¥ g ¢ 6 % +8 # 8 ¥ 56469
4 ¥ le278 $ 374 $ 1122 % a $ 6 % 0 % +0 ¥ B $§ 68243
S $§ 10278 $ 482 $# 1186 % 99 ¥ a # a % +0 % 8 & 80168
& $ lezvs $ 431 ¥ 1253 % 1 ¥ 6 % 6 ¥ +0 $ 8 ¢ 92139
4 ¥ 1278 ¥ 460 $ 1325 % %) ¥ e $ g % +0 $ 6 % 184193
& ¥ 108278 $ 494 ¥ 1400 % e $ 0 ¥ 8 ¥ +9 $ 0 ¥ 116364
9 $ 1oz?vs $ 525 $ 1480 % 5] ¥ 0 e % +0 % B ¥ 128047
18 ¥ 10278 $ 554 . % 1585 % e $ 741 % 8 ¥ +0 ¥ 8 $ 1418¢€2
11 ¥ 16278 $ 554 ¥ 1654 % %] ¥ @ ¥ 6 % +0 $ 8 $ 154347
2 $ 1ez2?s ¥ 554 ¥ 1748 % g ¥ g % g % +@ $ 8 % lee9z?
#x4% § 10278 § 554 § 1848 ¢ %) ¥ a % e % +9 $ 8 ¥ 179686
14 $ lez2vs $ 554 ¥ 1953 ¢ 5] ¥ 6 ¥ @ % +0 $ 8 ¥ 192391
15 ¥ 18278 $ 554 $ 284 $ 102 ¥ 8 ¥ 1565 # +8 % @ $ 286953
12 $ 18278 $ 554 ¥ 2182 % @ ¥ 6 % 6 ¥ +0 ¥ 8 $ 219987
17 ¥ 108278 $ 554 ¥ 2386 % g $ a % 8 % +8 $ 8 $ 233104
18 $ 18278 $ 554 ¥ 2438 % o) ¥ 6 % g % +8 $ 8 $ 246374
19 $ 182¢8 ¥ 554 § 2577 % 7] ¥ e % 6 % +0 $ b ¥ 259782
20 ¥ 1ov27s8 $ 554 ¥ 2724 % 135 $ 1238 % g ¥ +8 # B $ 274763
21 $ 1B2°78 $ 554 ¥ 2879 % 5] ¥ 8 % a # +0 ¥ @ & 288473
22 $§ levz?s ¥ 554 ¥ 3043 # a ¥ 8 % 6 % +0 % 6 $ 382343
23 ¥ 1827vs8 $ 554 ¥ 3216 % e ¥ B % 6 3% +9 ¥ 8 § 316395
24 $ 10278 $ 554 $ 3400 % @ ¥ D % e % +0 % @ ¥ 339627
25 $ 18278 $ 554 $ 3394 $ 178 ¥ 8 ¥ g % +0 % @ $ 345230
26 ¥ 18278 $ 554 $ 3798 % a $ g % B ¥ +9 ¢ 8 $ 35986H
27 $ 18278 $ 554 ¥ 4815 ¥ @ $ 6 ¢ g £ +0 ¥ 8 $ 374705
z2a $¥ 10278 $ 554 F 4244 ¥ B ¥ 6 % e # +0 $ 6 § 389782
29 $ 108278 $ 554 $ 4486 ¥ (<) ¥ g % B ¥ +8 ¥ 6 $ 485699
30 ¥ le278 $ 554 $ 4741 % 235 . % 224¢ $% 3593 % +0 $ 8 ¥ 42e746

#%%x = BREARKEVEWM YERR

681



CASE NUMBER: 15

COST FACTOR

PARAMETERS ARE A3 FOLLOWS:

AEOVE GROUMND

EARTH SHELTER

FIRST COST $ 850va $ 935@18

ANNURL EMERGY COST 1225 $ 585

FINANCING RATE 98.88% 88.88%
MORTGRGE RATE 13.58%" 13.58%
MORTGAGE POINTS 1.50x% 2.868%
INS. REDUCTIOM 8.88x% 8.88%
COMMON PRRAMETERS:

INFLATION RATE: S.70%

ENERGY ESCALATION RATE: S.78%

RERL ESTATE APP. RATE: 6.808%

BREAKDOWN QF FIRST COSTS:

DOWNPAYMENT $ 8588 $ l8voee

LOAN ORIG. FEE. $ 765 $ 743

PRIVATE MORT. IMS. ¥ 383 $ %]

PREPRID INS. $ 485 § 4193

MORTGRGE POINTS $ 1148 % 1498

GEN.CLOSING ZOSTS ¥ 361 ¥ 361

TOTAL UPFRONT COST $ 11563 ¥ 21724

COMPARATIVE SUMMARY OF RUMNING TOTRLS

AHT _YEAR = &

190

YEAR A5 E/S YEAR A3 |

e $ 115863 $ 21724

1 $ 23298 $ 338386 is $238445 $213358
2 $ 35089 $ 44392 v $244602 $226435
3 $ 46980 $ 55812 18 $258928 $239883
4 $ 58981 $ £7382 15 $273434 $251689
3 $ 71427 $ 738938 28 $292160 $265838
& ¥ 354273 $ 98388 21 $388993° $278685
I4 $ 37258 $182216 22 $322182 $291539
8 $11032€4 $114144 23 $337432 $30684783
9 $123813 $126865 24 $352999 $317384
19 $133285 $1323895 23 $3898318 $331367
11 152791 $158254 Z6 $3335899 3443882
12 $155419 $163893 27 $482259 $358375
13 $13817s8 $175285 28 $418914 $372894
14 $134058 $187546 29 $435381 $385967
15 $2164438 $201544 28 $477933 $4068785

EREAKEVEN

YERR =

10

EREAK-EVYEM AT AHT:



SUMMARY OF ALL AHHUAL COSTS: COHYEMTIOWMAL HOME:  CARSE HUMEER: 15

IHURTEHGE|H0MEUNHER5IﬂHHUHL'ExTER10R| HYAC 'RDDF I OFF. AH. IRUHHIHG
YEAR COST IMSURAHCE | EHERGY [FAINTIHG |REPLACE. [MAINT. COST | PHI TOTHL
9 § 11563
1 $§ 18511 $ 4109 ¥ 1225 % ] ¥ S - 6 $ -618 % 191 $ 232908
2 $ 18511 $ 412 $ 1295 % o $ 6 % 6 % -518 % 191 % 35889
3 $ 18511 $ 439 $ 1369 % 8 E g % B $ -610 % 191 $ 46950
4 § 16511 $ 462 $ 1447 8 $ 8 % 0 % -516 ¥ 191 % S8981
S ¥ 18511 $ 494 $ 1529 % 331 $ 8 % 6 ¢ -516 $ 191 $ 71427
6 $ 18511 § 528 § 1616 % a - 8 % o 3 +0 # 191 § £4273
7 $ 18511 § 568 $ 1788 # a § B % 8 % +9 $ 191 $ 97258
3 ¥ 18511 $ 605 ¥ 15386 % a ¥ B % 6 % +8 F 191 % 110364
3 $ 16511 $ 633 $ 1989 9 § a a % +0 $ 191 ¥ 123613
x#+% $ 18511 ¥ 672 § 2817 % 436 § 1845 ¥ 6 % +0 $ 191 $ 139285
11 $ 18511 $ 672 ¥ 2132 % a $ a % 6 % +9 $ 191 $ 152791
1z $ 18511 $ 672 § 2254 % @ $ g ¥ 0 3 +8 % 191 $ 166419
13 $ 18511 § 672 $ 2333 % a ¥ 8 ¥ 8 § +8 § 191 $ 186176
14 $ 18511 $ 672 $ 2518 % @ F 8 % 0 % +8 $ 191 $ 194063
15 F 18511 ¥ 672 ¥ 2662 $ SV6 ¥ 8 % 7768 % +0 % 191 $ 215448
1s $ 18511 ¥ 672 $ 2814 % 5} ¥ 8 % a % +0 ¥ B § 230445
17 $ 18511 § 672 F 2974 % @ $ 8 % 6 % +0 % B % 244582
18 $ 18511 $ 672 $ 3143 % @ § 9 % 8 % +0 § 0 $ 258928
19 $ 18511 $ 672 $ 3323 % @ ¥ 8 % 0 % +8 % B $ 273434
z@ $ 16511 $ 672 $ 3512 $ 7e8 $ 3211 % 0 % +6 % @ % 292180
21 $ 18511 $ 672 $ 3712 5 a ¥ 0 % 8 ¢ +@ ¥ @ & 385935
22 § 18511 $ 672 F 3924 % @ $ a % B % +0 % 0 ¢ 322182
23 $ 18511 § 672 $ 4147 $ <} $ 6 % 8 % +0 # 8 § 337432
24 $ 18511 $ 672 ¥ 4384 £ a ¥ 6 % 8 % +0 § 0 $§ 352999
25 $ 18511 $ 672 ¥ 45634 § 1802 $ 8 $ 8 % +9 § 9 % 369818
26 $ 18511 ¥ 672 § 4598 6 $ 6 % a 3 +6 % B $ 385599
27 $ 165}1 $ 672 $ 5177 % @ $ 8 o % +6 % 8 $ 482259
28 $ 18511 $ 672 $ 5472 % o] ¥ 8 # g # +8 § 8 F 415914
29 § 18511 $ 672 § 5784 % o > a % 8 % +8 § @ F§ 435881
36 $ 18511 ¥ 672 $ 6114 & 1323 ¥ 5598 $17842 % +9 ¥ @ % 477933

*x+x = BREAKEVEMN YEAR

T61



SUMMARY OF ALL ANHUAL CO:TS3:  EARTH SHELTER: CHSE HUMBER: 1S

IHURTEHGE HOMEOWHERS HHNUHL'EXTERIDR HVAC lRUDF ' OPP. | AH. lRUNNIHG
YERAR COST | IHSURAMCE |EMERGY |PAIHTING|REPLACE. [MATHT. COST FMI TOTAL
o} $§ 21724
1 $ 18278 $ 423 $ 585 $ 8 $ 8 % 0 ¥ +8 $ @ $ 33835
2 $ 18278 $ 445 $ 539 #% 8 $ 8 % a % +8 ¥ B 44392
3 $ 18278 $ 466 $ 675 % 9 $ B % 8 % +0 % B $ 55312
4 $§ 198278 $ 499 ¥ 714 § 8 > 8 % 2 % +8 $ @ $§ 67302
5 § 18278 F 536 $ 755 & 59 ¥ B % 6 +8 $ 0 % 73938
[ $ 19278 § 574 £ 798 % 8 $ a ¥ 8 % +8 % B § 90528
7 $§ 19278 $ 613 F 244 # 2} $ B % B % +0 $ 8 $ 182316
8 § 18278 $ 6535 $ 3892 % @ % 8 ¥ g % +0 % 8 § 114144
9 $ 19278 ¥ 700 £ 943 a $ 8 % I +0 ¥ B $§ 126865
xex% % 19273 $ 733 $ 996 % 77 $§ 741 3% 0 % +8 % 8 ¢ 1383895
11 § 18278 $ 738 $ 1853 % a $ g 4 0 % +8 # 6 $ 156964
12 $ 182783 $ 733 $F 1113 % 2] $ 8 % @ % +6 $ @ § 163893
13 $ 18278 § 733 $ 1177 # 5} ¥ B 3% 6 % +0 % 8 $ 1752586
14 § 168278 $ 738 §F 1244 % @ $ 8 % 8 % +8 § @ $ 1875485
1s $ 18278 $ 733 $ 1315 % 182 £ B % 1565 # +0 % 8 ¢ 291544
16 § 198278 $ 735 ¥ 1338 % 5} E 0 % 6 % +B % @ £ 213958
17 § 18273 $ 738 ¥ 1469 % o $ 6 3% 8 % +8 % 6 § 226435
15 § 18278 $ 738 § 1552 # 8 $ a ¥ 8 % +8 § 8 $ 2398083
19 § 19278 $ 738 $ 1641 % @ $ 6 % @ % +0 % 8§ 251660
28 § 18278 § 738 $ 1735 % 135 $ 1298 % B $ +9 % @ ¢ 265836
21 § 18278 § 733 $ 1833 % @ $ 8 % 8 % +8 % @ § 278685
22 $ 18278 $ 738 $ 19358 ¢ @ E 6 % 6 % +0 § 8 ¢ 291639
23 $ 18278 $ 7338 § 2p43 % @ $ 8 % B % +90 % B § 304783
24 $ 18278 $§ 733 ¥ 2165 # 8 ¥ a % @ % +0 % 8 % 317554
25 $ 18278 § 738 $ 2289 % 178 $ a % 8 % +9 # @ $ 331367
26 $ 18278 $ 733 $ 2419 & @ ¥ a8 % a % +8 # 6 $ 3445882
27 § 10278 $ 7335 $ 2557 % @ $ o 3 a % +8 % a $ 358375
28 $ 18278 § 738 $ 2703 % ] $ a ¢ 6 % +0 % 6 §F 372094
29 $ 18278 $§ 733 F 2857 % o) $ g % @ % +8 ¥ 0 ¥ 385967
30 $ 10278 $ 733 $ 3919 § 235 $F 2246 % 3993 % +@ % 6 § 4860876

#*¥%+ = BREAKEVEH YERR

61



SUMMARY OF ALL AMHUAL COSTS: COWVEHTIOHAL HOME: CHSE HUMBER: 16

IMURTGHGE HDMEUNHERS'HHHUHL EHTERIORI HVAC |RODF I OPP. l AN. IRUHHIHG
YERR CosT INSURAMHCE | EHERGY |PAINTIHG |REPLACE. |MATHT. COST PMI TOTAL
9 $§ 11583
1 $ 18511 $ 41@ $ 1225 # 2} $ 6 % B % -616 % 191 $ 23299
2 $ 18511 $ 412 $ 1295 #% @ ¥ 8 % 6 % -610 $ 191 § 35989
3 $ 18511 $ 439 § 1369 % (5] $ a % 6 % -610 % 191 $ 46980
4 $ 18511 $ 462 $ 1447 # <} $ g % 8 $ -610 $ 191 $ 589381
5 $ 16511 $ 494 § 1529 $ 331 > B % 8 F -610 $ 191 $ 71427
& $ 10511 § 528 $ 1616 ¢ 9 E 6 % 6 % +80 % 191 % 84273
7 $ 18511 $ 566 $ 17868 ¢ a ¥ 0 ¥ @ % +0 % 191 $ 97250
8 $§ 16511 $ €06 § 1866  § <) ¥ a % g % +0 $ 191 $ 1198364
9 $ 18511 $§ 638 $ 1969 $ a ¥ 8 % 8 % +8 $ 191 $ 123613
19 $ 16511 $ 672 $ 2817 $ 436 § 1845 % 6 % +0 $ 191 $ 139285
11 $ 16511 $ 672 $ 2132 % @ $ 8 % 6 % +9 % 191 $ 152791
12 $ 16511 $ 672 $ 2254 % 9 ¥ 8 % B ¥ +0 § 191 $ 166419
13 F 18511 § 672 $ 2383 § @ ¥ 8 f g % +8 $ 191 $ 189176
14 $ 18511 $ 672 $ 2518 # 8 > 4 % 6 % +8 § 191 $ 194068
*4%% $ 168511 § 672 ¥ 2662 § 576 $ @ % 7768 % +8 $ 191 $ 216448
16 $ 18511 § 672 $ 2814 % <) E 8 o % +8 % 0 $ 230445
17 $ 18511 $§ 672 £ 2974 § @ $ a § 8 % +06 § 0 $ 244682
18 § 18511 § 672 F 3143 § 9 E 8 ¥ @ % +0 # B $ 253928
19 $ 16511 $ 672 $ 3323 % ] $ a f 6 % +9 % 9 % 273434
28 ¥ 18511 $ 672 $ 3512 $ 76@ $ 3211 % 6 % +0 % 0§ 2921808
21 $ 18511 § 672 $ 3712 % 9 $ 6 % 6 % +0 ¥ @ $ 386995
2z § 16511 § 672 F 3924 $ o} $ 8 % 8 % +0 ¥ 8 ¥ 322182
23 $ 18511 $ 672 $ 4147 % 8 > 6 3% @ % +0 § 8 § 337432
24 $ 10511 $ 672 § 4334 # 8 $ g % o % +0 % B $ 352999
25 § 18511 $ 672 $ 4634 ¢ 1062 % 0 % 6 % +0 % @ $§ 369818
26 $ 18511 § 672 $ 4698 $ 8 E 6 % 6 % +0 % 8 % 385899
27 $ 18511 $ 672 $ 5177 % o $ 8 § g $ +6 ¢ @ F 462259
23 § 18511 $ 672 § S472 # 2} $ a % @ % +6 % @ % 418914
29 $ 18511 $ 672 § 5784 ¢ 9 E a % 8 % +0 § 0 $ 435331
36 $ 18511 § 672 $ 6114 $ 1323 $ 55%0 $17342 # +0 # @ § 477933

*%%¥% = BREAKEVYEN YEAR

€61
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CASE NUMBER: 15 PARAMETERS RRE A3 FOLLOWS:

COST FACTOR REOYE GROUND EARTH SHELTER
FIRST COST $ 850681 $ 935806
ANNUARL ENERGY COST $ 1225 $ 958
FINARMCING RATE 908.088% 28.808%
MORTGRGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.808%
INS. REDUCTION 8.088% 9.088%

COMMON PARAMETERS:

INFLATION RATE: 5.78%

ENERGY ESCALATION RRATE: S5.78%

REAL ESTRTE APP. RATE: €.88%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 8S@o $ 13780

LOAN ORIG. FEE. $ 763 % 748

PRIVYATE MORT. IHMS. $ 383 $ %]

PREPARID INS. $ 406 $ 419

MORTGAGE POINTS $ 1148 $ 1496

GEN.CLOSING COSTS ¥ 361 ¥ 381

TOTAL UPFRONT COST $ 11583 $ 21724

COMPARATIYE SUMMARY OF RUNNIMG TOTALS AHT YERR = 8

YEAR R-G Es/S ‘'ERAR ARG EsS
8 $ 115863 $ 21724
1 $ 23294 $ 32375 15 $230445 $222352
2 $ 35089 $ 45162 17z $244502 $235875
3 $ 465989 $ 56987 18 $258928 $249129
4 $ 58981 $ 68885 19 $273434 $262722
S $ 71427 $ 88385 29 $2921009 $277752
=) $ 34273 $ 92918 21 $388995 - $2916847
7 $ 97258 $185127 2z $322182 $385706
8 $118364 $117463 23 $337432 $319938
9 $123613 $129921 24 $352999 $334354
18 $139285 $143243 25 $353218 $£343964
11 $152791 $155912 285 $385899 $363778
12 $16641%9 $18685°77 27 $482259 $378809
13 $188176 $131541 28 $418914 $39406°9
14 $1940¢68 $19435183 29 $435881 $489571
13 $215448 $289155 28 $4772333 $431167

BEREAKEVYEN YEAR = 15 BEREAK-EVYEM AT AHT:



SUMMARY OF ALL AMHUAL COSTS3: EARRTH SHELTER: LCASE MUMEBER: 1&

MORTGAGE [HOMEOWHNERS | RHHURL EXTEEIDRI HYRC |FDUF | OFF. AN, IRUHNIHG

YERR COST | THWSURAMCE [EMERGY |PAIHTING|REPLACE. [MATHT. COsT PHI TOTHL
e § 21724
1 ¥ 18278 $ 423 $ 958 # 5] ¥ g % 8 % +0 ¥ B § 33375
2 ¥ 18278 $ 445 $ 1084 ¢ %) ¥ 6 $ g # +8 % 6 & 45182
3 § 106278 § 466 ¥ 186l ¢ %) 3 8 ¥ e % +0 $ 6 $ 5Se997
4 $ loz2rs $ 499 $ 1122 # £] $ 6 % g ¥ +8 ¢ 8 $ 688065
] $ 1p278 $ 536 ¥ 1186 # %] ¥ 6 ¥ 0 % +0 ¥ @ # 88885
& $ lezvs $ 574 ¥ 1253 % a ¥ 6 % 0 % +8 # 0 $ 92910
4 ¥ 19276 ¥ 613 $ 1325 # o $ g ¥ g % +8 $ B $ 183127
8 $ lo27s $§ 658 ¥ 1488 8 $ B % 6 ¢ +0 ¥ B $ 117483
9 ¥ 1v2¢vs ¥ 7eo ¥ 14886 % <) ¥ B £ 6 % +8 ¥ B $ 129321
18 ¥ 18278 $ 733 $ 15865 # 5] ¥ 741 % o % +8 B % 143243
11 $ 18278 $ 738 $ 1654 # 9 ¥ g % 6 % +0 3 8 % 155913
12 $ 1pzrs $ 738 $ 1748 % 1t ¥ a ¥ e % +8 $ @ % 16877
13 $ loz?s $ 733 $ 1848 % a ¥ 8 % 8 % +0 $ 8 % 181541
14 § lozvs F 733 $ 1253 # o] ¥ 86 % a % +0 $ B % 194519
#%x%%  $ 18278 $ 738 ¥ 2064 $ 5] ¥ 6 % 1565 % +8 % B % 289153
1e § lua2vs ¥ 738 § zig2 # a $ 6 % 6 % +0 $ @ § 222353
17 ¥ 18278 $ 738 $ 2386 % a ¥ g % 8 ¥ +0 ¥ 8 ¥ 235675
18 $§ 10278 $ 735 $ 2438 ¢ ] ¥ 8 ¥ 8 % +0 $ B § 249129
13 $ 18273 $ 738 ¥ 2597 % e E g % 8 % +0 % B F 262722
28 $§ 108278 $ 738 ¥ 2724 ¥ a ¥ 12390 % 6 % +0 # 8 § 277752
2 $ 18278 $ 735 $ 2879 % g ¥ o6 ¥ 6 % +0 # B % 291647
22 $ lb27v8 $ 738 §¥ 3043 % o ¥ o ¥ 8 % +8 ¢ @ $ 385vV06
23 $§ le278 $ 738 ¥ 321 % 8 $ g % B % +9 $ B § 319938
24 ¥ 1@z27s $ 738 $# 34088 % 1c) $ e £ 6 % +0 % B $ 334354
25 $ 1278 $ 738 $ 3594 % %] ¥ B % B % +8 ¥ 0 ¥ 348964
28 § 10278 $ 738 $ 3798 % a ¥ g % 8 % +0 0 ¥ 363778
27 $ lB27s $ 738 ¥ 40615 % B ¥ 6 ¥ 0 % +8 $ 0 ¢ 378509
28 § 19278 $ 738 ¥ 4244 $ a ¥ 6 % 6 % +t0 % 8 $ 3940869
29 ¥ 10278 $ 738 $ 4486 % < ¥ 6 % o % +0 % B $ 489571
38 ¥ 18278 ¥ 733 $ 4741 % e ¥ 2246 ¥ 3593 # +0 % 6 $ 431167

#%#4 = BREAFEVEH YEAR

S6T
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CASE MUMEER: 17 PRARAMETERS ARE AS FOLLOWS:

COST FRACTOR ABOVE GROUND EARTH SHELTER
FIRST COST $ 85048 $ 93589
AMNURL EMERGY COST $ 1225 $ 958
FINANCING RATE 98.08% 388.08%
MORTGAGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.88%
INS. REDUCTION .80 8.80%

COMMON PRRAMETERS:

INFLATION RATE: S.79%
ENERGY ESCALATION FATE: S.rvex%
REAL ESTATE APP. RATE: &.088%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 85oe8 $ 13708

LOAN ORIG. FEE. ¥ 765 $ 748

PRIVATE MORT. INS. $ 383 ¥ 8

PREPAID INS. $ 48¢ $ 4193

MORTGAGE POIMTS ¥ 1148 $ 1496

GEN.CLOSING COSTS $ 361 $ 381

TOTAL UPFRONT COST $ 11583 $ 21724

COMPRARATIVE SUMMARY OF PUNNMIMG TOTALS AHT YEARR = 3

YEAR Al EsS YEAR AsG ErsS
8 $ 115863 $ 21724
1 $ 23294 $ 33375 l& $238445 $223387
2 $ 35889 $ 45182 17 $244582 $23868%
3 $ 463806 $ 55287 i2 $258928 $258143
4 $ 58931 $ 688@5 19 $273434 $263738
3 ¥ 71427 $ 81855 28 $29210848 $279339
& ¥ 34273 $ 93158 21 $385995 $293234
I $ 372506 $1@35377 22 $32218@82 $387293
8 $118364 $117713 23 $337432 $3213525
E $123612 $138171 24 $35299¢9 $335941
18 $139285 $143822 23 $389818 $35138g
11 $1352791 $158492 25 $385899 $368122
12 $l5e413 $189255 27 $482259 $381153
13 $139178 §182128 2% $418914 $396413
14 $1394888 $1958873 2% $435881 $411315
13 $216448 $21016% 38 $477332 $4345972

BREAKEVEN YERR = 15 BREAK-EVEN AT RAHT:



SUMMARY OF ALL AHHUAL COSTS: COHMYEHTIONAL HOME: CRSE HUMBER: 17

IHURTGHGE HOMEQOWHERS HHHUHLIEKTEEIURl HYAC lRDUF I OFP. AH. IRUHNIHG
YEAR | COST INSURAMCE | EMERGY |PAIHTING [REPLACE. [MAIHT. COST | PMI | TOTAL
8 § 11563
| $ 18511 $ 418 $ 1225 % o $ 8 % B % -610 % 191 & 23299
2 $ 18511 $ 412 ¥ 12%5 @ $ a % 6 ¢ -€18 $ 191 $ 35889
3 F 18511 $ 430 F 1369 ¢ ¢} $ 8 % 8 ¥ -618 $ 191 $ 46958
4 F 18511 $ 462 ¥ 1447 % 8 § 6 % 6 % -618 $ 191 $ 58931
5 $ 16511 § 494 $ 1529 $ 331 ¥ @ % 0 % -6106 $ 151 $ 71427
I $ 18511 $ Sz%5 $ 1616 # <} ¥ 8 a8 % +8 § 191 $ 84273
7 $ 10511 $ S6c $ 1708 % 8 $ 8 % 8 % +0 $ 191 & 97250
& $ 18511 $ 605 $ 18686 $ a ¥ @ % g % +6 $ 191 $ 116364
9 $ 18511 ¥ 633 $ 1969 # @ $ 8 % I +6 % 191 $ 123613
18 $ 18511 § 672 $ 2017 + 436 $ 1845 % g % +0 % 191 % 139285
11 $ 16511 $ 672 $ 2132 % @ ¥ @ ¥ 8 % +8 $ 191 $ 152751
12 $ 18511 $ 672 $ 2254 % @ $ 0 % 9 +8 § 191 § 166419
13 $ 16511 $ 672 § 2383 # 8 $ 6 % 0 $ +@ % 191 $ 188176
14 § 18511 $ 672 § 2518 # <] - a £ o % +6 % 191 $ 194858
#x%% § 18511 $ 672 § 2662 % 5765 $ 8 $ 7768 % +8 ¢ 191 $ 216448
15 § 18511 $ 672 ¥ 2814 % o) $ B % o % +0 % @ F 230445
17 § 168511 $ 672 $ 2974 ¢ <} E @ % 8 % +0 % B & 244682
18 $ 18511 § 672 $ 3143 # a $ 6 B % +9 % @ $ 258928
19 5 18511 $ 672 $ 3323 % x} 2 6 3% 8 3% +6 3 6 $§ 273434
28 $ 10511 $ 672 $ 3512 ¢ 7e8 § 3211 % @ % +6 # 8§ 292106
21 $ 18511 § 672 $ 3712 % e E g % 8 % +0 % 8 $ 3856995
2z § 18511 ¥$ 672 $ 3924 % a E e % 9 % +8 % 8 § 322182
23 ¥ 18511 $ 672 $ 4147 % <] $ @ % 4 % +8 % 8 § 337432
24 § 16511 § 672 F 4384 § a E 6 % 8 % +8 % @ % 352999
25 $ 16511 $ 572 ¥ 4534 $ 1082 $ 8 % g % +8 # @ $ 369518
25 $§ 18511 § 672 $ 4398 # 8 $ 8 % 8 % +@ % 0 § 335599
27 $ 18511 $ 672 $ SI77 % 8 $ e % 8 % +8 ¥ 0 $ 492259
28 $ 168511 $ 672 § 5472 ¢ 0 $ 9 % 6 % +0 § B % 418914
29 $ 108511 $ 672 ¥ 5784 ¢ 5] ¥ 8 % a ¥ +0 % 0 % 435881
30 § 18511 $ 672 $ 6114 ¢ 1323 § 5598 $17542 #% +90 % @ $ 477933

#+x%¥ = BREAKEVEM YEHRR

L6T



SUMMARY OF ALL ANHUAL COSTS: EARTH SHELTER: CASE HUMEBER: 17

INGRTGHGE HUNEUNNERSlHHHUﬁL EKTERIOR' HYAC |RDDF OPP. AN. |RUHHIHG
YEHR COsT IHNSURAHCE |EHERGY |PATHTING [REPLACE. |MATHT. | COST | PHMI | TOTHL
%] ¥ 21724
1 $§ 18278 § 423 $ 958 % @ ¥ 8 ¥ a % +8 ¥ 6 $ 33375
2 $ 108278 $ 445 $ 1004 % a ¥ 8 % 6 % +0 % o $ 45162
3 § 108278 $ 4€6 $ 1851 # a ¥ e # g $ +0 % 6 ¥ 56967
4 $ l1e27vs8 $ 499 $§ 1122 % e ¥ 6 % e % +0 ¥ 6 % 68385
=] ¥ 18278 § 538 ¥ 1186 ¢ 258 ¥ e % 6 % +0 8 $# 81855
& ¥ 18278 $ 574 ¥ 1253 % 8 ¥ o % e # +0 $ 6 $ 931c8
7 $ 18278 ¥ 613 ¥ 1325 % a E 3 9 % o 3 +0 $ 8 $ 185377
& $ lez2ves $ 653 $ 1488 ¥ @ ¥ 6 % B % +0 € 6 § 117713
9 $ 108278 $ 700 $ 1480 ¢ a ¥ 8 % g % +0 B $ 130171
1@ $ 10278 $ 738 $ 1565 % 329 ¥ 741 % g % +0 $ @ § 143522
11 $ 18278 $ 7?38 $ 1654 # a ¥ 6 3% (< J +0 $ 0 $ 156492
12 § 18278 ¥ 738 $ 1748 % 0] ¥ o % 8 $ +0 # @ $ 169256
13 $ lo278 $ 738 $ 1848 % a $ o 3 e % +0 $ 6 ¥ 1821209
14 ¥ 18278 $ 738 $ 19538 % (5] ¥ 8 ¥ o ¥ +0 % 6 % 1358893
*%£%%  § 18278 $ 738 $ 2oed # 435 ¥ B ¢§ 15e5 % +0 ¥ @ % 218169
16 $ 18278 $ 738 § 2182 % @ $ 6 % e % +0 % B $ 223367
17 $ 18278 $ 738 § 2386 % @ ¥ 0 % 6 $ +9 $ 8 $ 236689
18 $ 108278 $ 738 $ 2438 ¥ @ ¥ 8 % 6 % +0 $ @ ¢ 256143
19 ¥ 18278 $ 738 $ 2577 % o ¥ 6 ¥ 6 % +0 #% B ¥ 263736
20 ¥ 18278 $ 7386 § 2724 $ 573 ¥ 12968 % B % +0 % 8§ 279339
21 ¥ lezvs $ 738 $§ 2879 % o E 7 8 % o % +0 $ 0 F 293234
22 $ 18278 $ 738 $ 3843 $ @ ¥ a % 6 % +8 $ @ $ 307293
23 $ 10278 § 7358 $ 321 % B ¥ g % 6 % +0 8 § 321525
24 $ 182v8 $ 738 $ 34008 # e ¥ 6 % 6 % +0 % 6 $ 335941
23 ¥ 18278 $ 738 $ 3594 ¢ 7?57 ¥ S 6 3 +8 $ 8 $ 351388
2a $ 18278 $ 738 $ 3798 # %) ¥ 6 £ o % +0 % v § 36elz2z
27 $ 108278 $ 738 $ 4815 ¥ 0] ¥ 6 % g % +0 % 6 ¥ 381153
28 $ 18278 $ 738 $ 4244 ¢ 0 $ g % 6 % +0 % B $ 3956413
29 $ 19278 ¥ 738 $ 448c % %) ¥ 0 % g % +0 $ 8 $ 4119195
30 ¥ lez27s8 $ 735 ¥ 4741 % 998 ¥ 2246 ¥ 35993 % +0 $ 0 % 434589

*%%% = BRERKEVEHN YERR

861



CASE NUMBER: 18

COST FACTOR

PARAMETERS ARE AS FOLLOWS:

AEQYE GROUNMD

EARTH SHELTER

FIRST COST ¥ 85008 $ 335488

RNNUAL EMERGY COST $ 1225 ¥ 258

FINRNCING RATE 98.088% 39.88%
MORTGRGE RATE 13.58x% 13.58%
MORTGAGE POINTS 1.58% 2.08%
INS. REDUCTION d.88% B8.88%
COMMON PRARAMETERS:

INFLRTION RATE: 5.78%

ENERGY ESCALRATION RATE: S.r7ex%

REAL ESTATE RPP. RATE: €.908%

BREAKDOWN OF FIRST COSTS:

DOWNPARYMENT ¥ 8506 $ 1870B

LOAN ORIG. FEE. $ -1 $ 748

PRIVATE MORT. IMS. $ 383 $ %]

PREPAID INS. $ 486 $ 419

MORTGAGE POINTS $ 1148 $ 1496

GEN.CLOSING COSTS ¥ 361 $ 381

TOTAL UPFROMT CUOST $ 11583 3 21724

COMPARATIVE SUMMARY OF RUMNIMG TOTALS

AHT YERAR = 2

199

YEAR A/ G E~S YERR ARG EsS

a $ 11563 $ 21724

1 $ 23299 $ 33375 18 $236445 $221828
2 $ 350889 $ 45112 17 ¥244882 $234348
3 $ 46988 $ 56967 18 $258928 $247802
4 $ 58981 $ 68865 19 $2734324 $281395
S $ 71427 $ 8B364 20 $2921809 $2765606
) $ 34273 $ 92969 21 $386995 - $298455
7 $ 97259 $18518¢ 22 $322182 $384514
3 $119364 $117522 23 $337432 $31874¢
S $123613 $129988 24 $352999 $3331862
i@ $133285 $143379 25 $3698218 $347950
11 $152791 $156043 26 £385899 $362764
i1z $156419 $£168813 27 $482259 $377793
13 $138176 $181677 28 $418914 $3930855
14 194888 $134646 29 $435581 $488557
13 $215448 $20873823 3a $4773383 $426735

BRERKEVEN YERR = 1S

EREAK-EVYEHN AT RHT:



SUMMARY OF ALL AMNUARL COSTS: EARTH SHELTER: CHSE HUMBER: 18

lHURTGHGE HOMEOMWNERS HHHUHLIEKTERIDRI HYAC IRGGF I OFFP. I ANH. IRUHHING

YERR COST INSURAMCE | EHERGY [PRIHTIHG [REFLACE. [MAINT. COsST | FPMI TOTAL
9 $ 21729
1 $ 10278 ¥ 423 $§ 958 # e 8 ¥ B $ +9 § @ % 33375
2 $ 18278 $ 445 $ 1864 $ 8 % @ % 8 % +0 $ 8 F 45182
3 $ 10278 $ 466 $ 1861 $ 2} $ 8 % 8 % +B $ 8 & 56967
4 $ 18278 5 499 $ 1122 % 8 % 8 % 0 $ +8 $ 8 % 68305
5 $ 19278 $ 536 $ 1186 % 59 $ 6 % o $ +0 $ 8 & 86864
6 % 18278 $ 574 $ 1253 % 8 $ B % 6 % +0 $ @ $ 92959
7 § 18278 % 613 § 1325 3% 2} $ 8 % B % +0 $ B ¢ 105156
8 $ @278 $ 658 $ 1480 0 $ g % I +@ $ B 5 117522
9  F 18278 $ 700 $ 1480 % 9 $ 8 % 6 $ +0 $ 9 $ 129936
18 $ 19278 $ 735 $ 1565 $ 77 $ 741 % o % +8 $ 8 % 143379
1 ¥ 108278 $ 733 $ 1654 8 $ @ % 6 % +0 $ 9 ¢ 155849
12 $ 10278 $ 738 $ 1748 % 8 3 8 % 8 % +0 $ @ $§ 168513
13 $ 19278 $ 738 $ 1848 # 9 $ 8 $ 8 $ +0 $ 8 $ 181677
14 $ 10278 $ 733 $ 1953 $ 9 ¥ 8 % 8 % +@ $ 8 % 194646
##%% $ 10278 ¢ 738 $ 28064 $ 182 % 9 % B % +0 $ 0 $ 207823
16 § 108278 $ 733 $ 2182 % 2} $ 8 % 8 % +0 $ 8 $ 221026
17 $ 106278 § 738 $ 2306 % 8 ¥ 8 % e % +9 § @ $ 234348
18 $ 18278 $ 733 $ 2438 % 8 ¥ e % 8 % +9 % 8 % 247862
19 $ 18278 § 738 $ 2577 % 9 $ a ¥ a ¢ +0 ¢ 8 $ 261395
28 $ 18278 $ 733 § 2724 % 135 $ 12950 3% @ % +9 $ @ § 276560
21 $ 18278 $ 733 $ 2879 % 6 % 8 # 8 % +0 § @ $ 290455
2z ¥ 18278 $ 738 $ 3843 $ 9 $ I 8 % +9 § @ $ 384514
23  $§ 18278 $ 738 $ 3216 % 8 > g % 8 % +8 % 0 % 318746
e $ 19278 $ 738 $ 3400 ¢ 2] $ @ % I +6 $ 9 $ 333162
25 $ 1@278 ¥ 733 $ 3594 $ 175 $ 8 % o $ +0 § B $ 347950
26 $ 18278 ¥ 738 § 3798 % @ $ 8 % 8 % +9 $ 8 $ 362764
27 % 10278 $ 738 $ 4015 % B $ 8 8 ¢ +8 % @ ¢ 377795
28 % 18278 $ 738 $ 4244 % 9 $ 8 $ 0 % +0 % 8 $ 393855
29 $ 18278 $ 733 5 4486 % 8 % 8 % 8 % +0 $ ® $ 488557
30 $ 10278 $ 738 $ 4741 $ 235 $ 2246 % 8 % +0 % 6 $ 426795

*xxx = BREAKEVEH YEAR

00¢



SUMMARY OF ALL AMNUAL COSTS: COHVENTIOMAL HOME: CASE HUMBER: 18

|NORTGHGE HOMEOWNERS | AHHUARL JEATERIOR] HVYRC IRUDF | OPF. l AN. |RUHHIHG
YEAR CcOsT IHSURAHCE | EMERGY JFRINTING |REPLACE, |MATHT. COST PHI TOTHL
g . $# 11583
1 § 168511 ¥ 419 ¥ 1225 % @ ¥ 8 ¥ 4 ¢ -516 $ 191 $ 23296
2 ¥ 18511 § 412 $ 1295 % %) ¥ B % B % -616 % 191 $ 35889
3 § 16511 $ 438 ¥ 1369 % o ¥ e B ¥ -616 $ 191 $ 45938
4 $ 18511 $ 4e2 ¥ 1447 $ a ¥ 6 % @ ¢ -518 % 191 $ 358981
3 $# 168511 3 494 ¥ 1529 $ 331 ¥ 8 % 8 % -610 % 191 $ 71427
) $ 18511 $ 528 $# 16le % g ¥ a % 8 % +0 $ 191 & 84273
[4 § 18511 ¥ 566 § 1ves # 5] ¥ 6 % a % +8 $ 191 $ 97258
] § 1wv511 $ &8o ¥ 1886 # (C) ¥ 6 % 8 % +8 $ 191 § 1106364
9 $ 18511 $ 638 $ 1389 % a $ 6 % o ¥ +8 $ 191 $ 123613
1a $§ 1@511 $ 672 $ 2017 % 43¢é F 1843 ¥ 6 % +0 ¥ 191 $ 139285
11 $ 18511 $ 672 $ 2132 % o ¥ 6 % B % +0 ¥ 191 & 152791
12 $ 18511 ¥ 672 $ 2254 ¢ @ ¥ B ¥ g % +8 $ 191 $ 156419
13 § 18511 ¥ 672 $ 2383 % %] ¥ a % B ¥ +0 $ 191 $ 188176
14 $ 16511 ¥ 672 $ 2518 % a $ 6 % b ¥ +0 $ 191 $ 194888
*#%% $ 168511 $ 672 ¥ 2662 % GS7e 3 B ¥ 7vs8 % +8 $ 191 § 216448
18 ¥ 18511 $ 672 $ 2814 % %) ¥ 6 % 6 % +0 $ 0 § 2308445
17 ¥ 18511 $ 672 $ 2974 % 0] $ 8 8 % +0 € B % 244682
1g $§ 16511 $ 672 $ 3143 % @ ¥ 6 % 0 % +8 % B $ 258928
19 ¥ 16511 $ 672 $ 3323 % 5] ¥ 6 £ g % +6 % B & 273434
26 $ 18511 $ 672 § 3512 % rFco ¥ 3211 % 0 % +0 ¢ 6 $ 259521088
21 $ 18511 ¥ 672 ¥ 3712 % e ¥ 6 3 6 % +8 # 8 $ 3859935
22 $ 18511 $ 672 $ 3924 % a ¥ 6 % 6 # +8 ¥ @ § 322102
23 $§ 18511 $ e72 $ 4147 %] $ o ¥ B % 8 $ 0 $ 337432
24 $ 168511 $ 672 $ 4384 % 5] ¥ 6 % 6 % +0 # 6 $ 352999
25 $ 18511 $ €72 $ 4634 ¢ 1662 ¥ 8 ¥ 8 % +08 $ 8 ¥ 369818
26 § 168511 § 672 ¥ 4898 ¢ B ¥ 6 % 6 % +0 $ 8 $ 3858699
27 $ 16511 $ 672 ¥ 5177 % 2 ¥ 6 3% 6 % +0 % 6 ¢ 402259
28 ¥ 183511 § 672 $ 5472 ¢ 5] E 3 8 % a % +0 % 8 ¢ 418914
29 $ 18511 $§ 672 £ 5784 % L5, ¥ 6 % b % +0 # 8 $ 435881
34 $ 18511 $ 672 ¥ 6114 % 1323 $ 5598 $17842 % +0 % @ $ 477933

x##%# = BREAKEVEHN YERAR

102
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CASE NUMBER: 193 PARAMETERS ARE AS FOLLOWS:

COST FACTOR ABOVE GROUND EARTH SHELTER
FIRST COST $ 8506uw8 $ 93500
ANNURAL ENERGY COST $ 1225 $ 958
FINRNCING RRTE $06.808% 88.086%
MORTGARGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.88x%
INS. REDUCTION 8.088% 8.88%

COMMON PARAMETERS:

INFLATION RATE: S.78%
ENERGY ESCALATION FRATE: S5.70%
REAL ESTATE APP. RATE: €.808%

BREAKDOWN QF FIRST COSTS:

DOWNPRYMENT $ 859V $ 187069

LOAN ORIG. FEE. $ 765 $ 748

PRIVATE MORT. INS. ¥ 383 $ a

PREPAID INS. $ 406 ¥ 419

MORTGAGE POINTS $ 11438 $ 1496

GEN.CLOSING COSTS $ 361 $ 351

TOTAL UPFRONT COST $ 11563 ¥ 21724

COMPARATIVE SUMMARY OF RUMMNIMG TOTHLS AHT YERR = 8

YEAR A-G E<S YEAR R/G E/S
a $ 11563 $ 21724
1 $ 23299 $ 33375 18 $238445 $225372
2 $ 350889 $ 45182 i $2446082 $238694
3 $ 469820 $ 56907 138 $258928 $252148
4 $ 538981 $ 68885 19 $2732434 $265741
S $ 71427 $ 80864 20 $292190 $238906
& $ 34273 $ 92969 21 $386995 - $2943801
7 ¥ 97250 $185188 22 $322182 $3988360
3 $110364 $117322 23 $337432 $£323892
9 $123613 $129980 24 $35299% $337508
18 $139285 $143379 23 $363818 $35229¢6
11 $152791 $156943 =5 $385899 $367118
12 $155419 $168813 27 $4822579 $382141
13 $138175 $181677 28 $413914 $397401
14 $134068 $194645 29 $4335881 $412383
13 $215448 $212174 38 $477333 $441123

BREAKEWEH YEAR = 15 BREARK-EVEM AT AHT:



SUMMARY OF ALL AWWUAL CO5TS: COHVEMTIOHAL HOME: CHSE HUMBER: 19

|NURTGHGE|HUMEUHHER8 HHHUHL'EXTERIUR HVYREC IPDDF OPF. AN. [RUHNIHG
YEAR COsT INSURAHCE |EHERGY |PATNTIHG |REFPLACE. [MAIHT. COST | PMI | TOTHL
] $ 11563
1 $¢ 18511 $ 418 $ 1225 # <) ¥ B % 8 % -610 ¥ 191 $ 23298
2 § 16511 § 412 ¥ 1295 % o ¥ 6 F 8 % -61B § 191 % 35639
3 $ 108511 $ 438 ¥ 1369 # 5] $ a ¢ B % -610 ¥ 191 § 46980
4 $ 18511 $ 462 $ 1447 e ¥ 8 ¥ 8 % -6lv # 191 § 58981
] ¥ 18511 $ 494 $ 1529 # 331 ¥ 6 $ 8 % -6l1v ¢ 191 $ 71427
& $ 18511 $ 528 $ lole % (<) ¥ 6 % 8 % +0 £ 191 & 84273
4 § 18511 $ S¢éo $ 1ves % 8 ¥ 6 % B % +0 $ 191 ¢ 97258
8 $ 16511 $ 685 $ 1808 % 5] $ 6 ¥ g % +0 § 191 $ 1186364
9 $ 10511 § 635 ¥ 1909 3 a ¥ g % 8 % +0 $ 191 & 123613
18 § 18511 $ 672 ¥ 2817 $ 436 # 1845 & 6 % +8@ $ 191 $ 139285
11 $ 168511 $ 672 ¥ 2132 % %) ¥ g ¥ a £ +8 # 191 § 152791
12 § 168511 $ 672 $ 2254 % 5] $ a % 8 £ +8 % 191 § 166419
13 ¥ 18511 $ 672 $ 2383 % B $ B % 6 % +0 $ 151 # 18817¢
14 $ 1@511 $ 672 $ 2518 % (5] £ b % 6 % +8 § 191 $ 194868
*x%% ¥ 18511 $ 672 $ 2662 % GS78 $ B % 7768 # +8 $§ 191 $ 216448
e $ 18511 $ 672 ¥ 2814 # B ¥ g ¢ 6 % +8 $ 6 § 2308445
17 ¥ 18511 $ 672 $ 2974 % 8 ¥ g 8 % +0 % 8 $ 244582
i $ 18511 $ 672 § 3143 % a ¥ g g % +8 % 8 $§ 258928
19 $ 18511 ¥ 672 $ 3323 # a ¥ 6 ¢ o F +0 £ 8 $ 273434
28 $ 18511 $ 672 $ 3512 ¢ 7év ¥ 3211 ¢ 6 % +8 ¢ B ¢ 29214806
21 $ 18511 ¥ 672 §F 3712 % a ¥ & 3% 8 % +0 % @ $ 385993
2z $ 18511 $ 6vz2 ¥ 3924 % 5] ¥ 8 % e % +0 % 0 & 3221682
23 $ 16511 ¥ 672 $ 4147 % a ¥ 8 £ I 3 +0 § @ $ 337432
24 ¥ 106511 $ 672 $ 4384 % ") ¥ a ¥ v % 8 # 0 % 352999
25 $ 16511 $ 672 $ 4634 % 1@z ¥ B % 8 % +8 % B $ 359818
2e $ 18511 $ 672 3 4898 % 8 ¥ o 3 6 % +0 $ 8 § 385839
2v § 18511 $ 672 $ 5177 % o $ G % 6 % +8 # 8 % 482259
28 § 16511 $ 672 $ 5472 % a ¥ 6 % 6 % +8 $ B $ 418914
29 $ 18511 § 672 $ 5784 %) ¥ g % 6 % +8 % @ § 435831
36 ¥ 18511 $ 672 $ 6114 % 1323 § 5598 #17842 % +8 ¥ 8§ 477933

*#%% = BREAKEYEM YERR

€0¢



SUMMARY OF ALL AHMUAL COSTS: EARTH SHELTER: CHSE MUMBER: 19

.MURTGHGEIHDHEUNHERS'HHHUHL EKTERIORI HVYAC IRGDF ' OPP. ' AN. IRUNHING
YERR COST INSURAHCE | EHERGY | PAINTING |REPLACE. [MAIHT. COST PHI TOTAL
a $ 21724
1 § 10278 $ 423 F 958 % <) ¥ B f o $ +0 § @ § 33375
2 $ 198278 $ 445 F 1904 $ 0 $ B % 6 % +0 % v $§ 45182
3 $ 198278 § 466 $ 1861 % 8 § g % 0 % +0 % ® § 56987
4 $ 18278 $ 499 $ 1122 % 2 $ o ¥ a % +0 % B $ £88085
5 $ 18278 $ 536 $ 1186 $ 59 $ o % 6 % +0 % 0 ¢ 80864
& $ 18278 $ 574 $ 1253 # 8 $ 8 % 8 % +08 % @ § 92989
7 $ 16278 ¥ 613 $ 1325 % a S 6 % e % +8 $ @ %5 185186
3 $ 16278 $ 653 $ 1400 $ @ £ 6 % I +0 8 $ 117522
9 $§ tezvs $ 700 $ 1480 $ o] - 6 % 6 % +8 $ 8 $ 1299808
16 ¥ 10278 ¥ 738 $ 1565 # 77 F 741 % 8 # +8 $ @ ¢ 143379
11 $ 182783 $ 738 $ 1654 % a $ 8 % B % +0 % 0 § 156649
12 § 18278 $§ 738 $ 1748 § o ¥ 8 % 3 % +8 % U $ 168513
13 ¥ 18278 $ 738 ¥ 1848 #$ 8 $ 8 ¥ e % +0 % @ § 181677
14 ¥ 18278 $§ 7338 $ 1953 ¢ o) £ 0 % 8 ¥ +0 § 0 ¥ 194646
#%%% $ 10278 $ 738 $ 2064 $ 182 $ @ % 4346 # +0 % @ $§ 212174
18 § 10278 $ 733 $ 2182 &% @ $ @ % 8 % +8 ¥ B $ 225372
17 § 10278 $ 733 § 2306 # 8 $ a % 6 3 +0 % 8 $ 233694
te $ 16278 $ 738 $ 2438 5] ¥ 8 # 8 f +0 $ 8 $§ 252148
19 $ 18278 $ 7385 § 2577 % a ¥ 8 % 6 % +0 § 0 $§ 265741
28 $ 18278 $ 738 $ 3724 % 135 $ 1298 § @ % +B § B $§ 280986
21 § 16278 $ 738 $ 2879 % 2 E B % 8 % +8 % B $ 294501
22 $ 16278 $ 733 $ 3043 % o $ e % o % +0 % @ ¥ 3083609
23 $ 10278 $ 738 $§ 3216 % <] $ @ @ % +@ # 6 $ 323092
24 § 18278 $ 738 $ 3480 $ a ¥ 8 % 6 % +0 § @ $ 337588
25 ¥ 18278 $ 733 $ 3594 % 178 ¥ 8 $ 8 % +0 % 6 $ 352296
26 $ 18278 § 738 $ 3798 & @ ¥ 8 % 8 % +9 $ B $ 367110
27 $ 10278 § 738 $ 4615 % 8 $ 8 3% 8 % +8 § 8§ 382141
23 $ 18278 $ 738 $ 4244 % @ $ 8 % I +0 # 8 % 3974081
29 $ 18275 $ 738 $ 4486 % ) $ 8 % 8 % +0 # @ 5 412983
38 § 10278 ¥ 733 §F 4741 % 235 $ 2246 § 9932 3% +8 # 8 % 141123

##%4+ = BRERKEVEH YERR

voc
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CASE NUMBER: 28 PARAMETERS RARE AS FOLLOWS:

COST FRCTOR ABOYE GROUND EARTH 3SHELTER
FIRST COST $ 850800 $ 93568
ANNUARL ENERGY COST $ 1225 $ 95e
FINANCING RRTE 9@.08% 58.60%
MORTGAGE RATE 13.58x% 13.58%
MORTGAGE POINTS 1.58% 2.808%
INS. REDUCTION 8.00% 8.008%

COMMON PARARMETERS:

INFLATION RRTE: S.78%
ENERGY ESCALATION FATE: S.70%
REAL ESTATE APP. RFATE: 18.88%

BREAKDOWN OF FIRST COSTS:

DOWNPRAYMENT $ 8500 $ 187008

LOAN ORIG. FEE. $ 7865 $ 748

PRIVATE MORT. INS. $ 383 ¥ e

PREPAID INS. 3 4086 ¥ 419

MORTGAGE POINTS $ 1148 ¥ 1496

GEN.CLOSING COSTS % 361 $ 361

TOTAL UPFRONT COST $ 11563 $ 21724

COMPARATIVE SUMMARY OF RUNNING TOTALS AHT YERR = 3

YEAR a k" E/S YEAR A/G E<S
%) $ 11563 $ 21724
1 $ 23299 $ 33375 1g $233855 $225548
2 $ 351080 $ 45112 17 $247490 $239172
3 $ 47016 $ 56945 18 $262084 $252928
4 $ 59061 $ 68893 13 $276858 $2663223
S $ 71571 $ 81819 29 $2957932 $2822906
& ¥ 34506 $ 93227 21 $318955 $296487
7 $ 97606 $135591 22 $326330 $3183438
3 $1198898 $118125 23 $341928 $325382
3 $12435°7 $138323 24 $357763 $34081006
19 $140297 $144524 25 $374850 $355198
11 $1354071 $15749¢ 26 $391199 $37838¢6
12 $157967 $17@8Se2 27 $487827 $385539
13 $131992 $183728 28 $424758 $4812081
14 $196152 $1363999 2% $441985 $417885
15 $213380 $2128432 28 $484385 $439138

BREARKEVYEM YERR = IS BERERK-EYEN AT AHT:



SUMMARY OF ALL ANNUAL COS5TS: COHYENTIOWAL HOME: CHASE HUMBER: 26

IMUETGHGEIHUMEUNHERS AHNUAL |EXTERIOR | HYRAC ROOF OFP. I AH. IRUHHIHG
YEAR cOsT INSURANCE |EHERGY |PAIHTIHNG |REFLACE. |MAINT. CosST PHI TOTAHL
9 ¥ 1153
1 $ 18511 $ 418 $ 1225 # a ¥ 6 3 B % -5618 % 191 $§ 23278
2 $ 108511 ¥ 423 $ 1295 % a ¥ 8 % @ % -€10 % 191 § 35106
3 $ 16511 ¥ 455 $# 1369 % e $ a 3 6 $ -610 $ 191 & 47016
4 $ 108511 $ S8 $ 1447 % %) ¥ g % O % -610 % 191 ¢ S9B61
5 $ 18511 $ 558 § 1529 % 331 ¥ 8 ¢ @ $ ~-610 % 191 & 71571
& $ 18511 § 616 ¥ 1616 $ <] ¥ 12 I 1 8 # +0 § 191 $ 84586
4 $§ 18511 $ 691 § 1783 $ %) ¥ g % e +8 # 191 $ 976066
& $ 168511 ¢ 776 ¥ 1866 % %] ¥ B % g % +8 $ 191 % 118898
9 $ 18511 ¥ 85¢ $ 1989 % @ ¥ g % 6 3 +0 $ 191 ¢ 124357
i@ § 16511 $ 948 ¥ 2817 % 43¢ ¥ 1845 % g % +0 § 191 $ 140297
11 ¥ 18511 $ 9409 $ 2132 % g $ g 3 6 % +8 $ .191 ¢ 154671
12 ¥ 183511 ¥ 941 $ 2254 % 5] ¥ 8 3% a % +8 % 191 $ 167967
13 ¥ 18511 ¥ 940 ¥ 2383 # a ¥ a ¥ a $ +9 ¥ 191 § 181992
14 § 18511 $ 94@ $ 2518 % o $ a ¥ a % +8 $ 191 ¢ 195132
*%£%  $ 108511 ¥ 940 ¥ 2es2 ¥ O5Vo $ B % 7763 # +8 $ 191 ¢ 218588
1 § 18511 $ 940 ¥ 2814 % @ ¥ 0 ¥ 6 % +0 % 8 % 233865
17 ¥ 10511 $ 948 $ 2974 % o ¥ @ % B # +8 $ @ ¥ 247450
13 $ 16511 ¥ 940 ¥ 3143 % %) ¥ 8 % 6 % +@ ¥ 0 % 2oz2084
13 $ 18511 $ 940 § 3323 % a ¥ 6 # g % +0 $ 8 $ 276858
20 § 168511 ¥ 940 $ 3512 % 7co ¥ 3211 % B % +8 ¥ B § 295792
21 $ 16511 ¥ 948 $ 3712 % B $ 8 ¥ 6 % +0 ¥ 6 $ 310955
2z ¥ 18511 $ 948 § 3924 % %) ¥ g % 8 % +0 ¥ 8 ¥ 326338
23 $ 18511 ¥ 949 ¥ 4147 % [ ¥ g % 6 % +0 € B ¥ 341928
24 $ 168511 $ 9409 ¥ 4384 % 5] ¥ 8 3 g % +0 ¥ 8 $ 357763
25 ¥ 18511 ¥ 940 $ 4634 ¢ 1882 £ 3 b % e ¥ +8 $ B $ 37°485a
g A $§ 18511 $ 940 § 48%8 ¢ e E 7 b % a % +9 % 6 $ 331199
a2v ¥ 18511 ¥ 948 $ 5177 % a $ a % 8 % +0 ¥ 6 $ 487827
£8 $§ 1e511 ¥ 948 $ 5472 % 5] ¥ 6 % 6 % +0 ¥ @ § 424750
29 § 148511 $ 948 $ 784 % a ¥ 6 # a 3 +0 $ 8 $ 441985
30 ¥ 16511 ¥ 948 ¥ slld % 1323 ¥ 55%0 $1vz42 3% +0 $ 8 $ 484385

*x%% = BREAKEYEH YERAR

90¢



SUMMARY OF ALL AWNUARL COSTS: EARTH SHELTER: CHSE HUMEER: 2@

Imoﬁrcﬁce HOMEUHHERSIHHNUHLIEKTERIURI HYAC lRDDF l OPP. | AN. |RUMNNIHG
YERR C0ST | IMSURAHCE [EMERGY|PAIHTING|REFLACE. [MAINT. COST PMI | TOTAHL
) $ 21724
1 £ 106273 $ 423 $§ 950 % g $ 8 % @ 3% +0 % @ § 33375
2 $ 18278 $ 455 $§ 1804 $ @ $ 8 % e % +9 $ B F 45112
3 $ 18278 § 495 $ 1861 # 2] $ @6 % 8 % +8 % B8 § 55948
4 $ 18278 $ 546 $ 1122 % 8 § 6 % 8 % +9 % B ¢ 68893
5 $ @278 $ 693 $ 1186 # 59 > 8 % 8 # +0 % O $ 81819
6 % 18278 $ 677 $ 1253 % @ $ 6 % 8 % +8 ¢ 0 $ 93227
7 $ 10278 $ 760 $ 1325 $ a $ @ % 8 % +0 $ O $ 185591
8 $ 18278 $ 856 $ 1408 # 6 % 6 3% o $ +0 % @ $ 118125
9 § 18278 $ 940 $ 1488 ¢ I - 6 $ 8 % +8 ¥ 8 $ 138823
16§ 19278 $19848 § 1565 % 77 $ 741 % 6 % +0 $ 8 % 144524
11 $ 16278 $1040 $ 1654 % 9 $ a % o % +8 % @ $ 157436
12 $§ 10278 $1040 $ 1748 % 8 % @ % 80 % +0 § B & 170562
13 $ 18278 $1049 $ 1848 @ $ e % 6 % +0 $ 8 & 183728
14 $ 10278 $10409 $ 1953 $ 0 $ P - 8 % +8 $ 9 $ 196999
xx%% & 10278  $1949 $ 2064 $ 182 $ B § 1565 % +0 $ @ $ 2120848
16 ¢ 18278 $1640 $ 2152 $ 8 % @ % 0 % +0 % 8 & 225548
1?7 $ 11@z27s $10409 $ 23086 ¢ 9 $ 6 % 8 % +0 $ 8 $§ 239172
12 $ 18278 $16403 § 2438 $ B - a % 8 % +8 § B $ 252928
19 $ 18278 $16409 $ 2577 % e $ 8 % 6 % +0 % 0 $ 266823
20§ 18278 $1049 $ 2724 % 135 $§ 1298 $ 6 % +0 $ @ % 282290
21 $ 108278 $1049 $ 2879 % 8 f 8 % 8 % +8 ¥ @ $ 296487
22 $ 19273 $1049 $ 3043 $% @ $ 6 % 8 % +0 # 8 $§ 3165848
23 $ 19278 $1940 $ 3216 % 8 $ 8 % 6 % +0 ¢ 8 $ 325382
24 % 18278 $1040 $ 3408 8 3 8 % 9 % +0 $ 8 + 340100
25 $ 10278 $1640 $ 3594 $ 178 ¥ 0 % o % +8 § © § 355196
26 $ 18278 $1048 $ 3798 ¢ 8 $ 8 % a % +B § @ $ 370306
rd $ 10278 $1040 $ 4015 $% 2 E a % 8 % +0 % B $ 385639
28 % 18278 $1046 $ 4244 $% B E a % 8 3% +8 $ 0 $§ 4612061
29 $ 10278 $1840 $ 4486 % 8 E @ % 8 % +8 § @ $ 417085
38 0§ 19278 $1040 £ 4741 $ 235 $ 2246 § 3593 % +0 $ U $ 439138

#4#%% = BREAKEVEH YERR

L0T



CASE MNUMBER: 21

COST FACTOR

PARAMETERS ARE

ABOYE GROUND

AS FOLLOWS:

EARTH SHELTER

FIRST COST $ 85808 $ 33568

ANNUARL ENERGY COST $ 1225 ¥ 358

FINANCING RATE 96.868% 80.08%
MORTGAGE RATE 13.58x% 13.58%
MORTGAGE POINTS 1.58% 2.88%
INS. REDUCTION 8.88x% 8.808%
COMMON PARAMETERS:

INFLATION RRTE: 11.48%

ENERGY ESCALATION FRATE: S.78%

REAL ESTATE APP. RATE: €.08%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT ¥ 8509 $ 18700

LOAN QRIG. FEE. $ 765 $ 748

PRIVATE MORT. INS. $ 383 % 8

PREPARID INS. $ 405 ¥ 419

MORTGAGE POINTS $ 1148 $ 1496

GEN.CLOSING COSTS $ 361 $ 361

TOTAL UPFRONT COST $ 115863 $ 21724

COMPRARATIYE SUMMARY OF RUMNING TOTALS

AHT YERR = 8

208

YEAR A<G E<S TERR A-G E/S

] $ 11563 $ 21724

1 $ 23299 $ 33375 16 $248963 $224989
2 $ 35889 $ 45102 17 $2355129 $238231
3 $ 45980 $ 56987 13 $269446 $251685
4 $ 58981 $ 68805 13 $283952 $2635278
S $ 713504 § 80877 28 $389418 $282384
& $ 343508 $ 392982 21 $324313 $2967793
7 $ 97327 $185199 22 $339420 $318838
8 $110441 $1173535 23 $3547509 $32S8re
9 $123699 $129993 24 $378317 $33948¢8
18 $14@748 $14383887 ] $389670 $354723
11 $134246 $158557 28 $485751 $369537
12 $167874 $1869321 av $422111 $384568
13 $131631 $182185 28 $4387€5 $399828
14 $195323 $135154 29 $4355733 $4135339
15 $226966 211711 =8 $528578 $4582486

BRERKEVEN YERR = 14

EREAK-EYEN AT AHT:



SUMHMARY OF ALL AWMUAL COSTS: COHVEWTIOWAL HOME: CHSE HUMBER: 21

. IMURTEHGE HOMEOWMERS HHNUHLIENTERIDRI HVYAC |RDUF l OPP. I AH. |RUNHIHG
YERAR CoST IMSURAHCE | EMERGY |PAIHTIHG [REPLACE. [MATIHT. COST PMI | TOTAL
9 $ 11563
1 $ 18511 § 418 $ 1225 # B > 8 % 0 % -610 $ 191 $ 23298
2 $ 18511 F 412 $ 1295 # o § 8 % 8 % -610 % 191 $ 35889
3 $ 18511 $ 430 $ 1369 $ 8 $ o % B ¢ -610 % 191 $ 46988
4 $ 198511 $ 462 $ 1447 % 2 $ 8 ¥ B $ -610 $ 191 $ 58981
5 $ 18511 § 494 $ 1529 $ 468 $ a % 0 $ -610 $ 191 ¢ 71504
& $ 16511 $ 523 $ 1616 @ $ 8 % o $ +0 $ 191 $ 84350
7 $ 18511 $ 566 $ 1768 #% e $ g % 6 % +0 $ 191 $ 97327
8 $ 18511 § 606 $ 1806 $ 8 $ o 6 % +6 § 191 $ 1168441
9 $ 16511 $ 633 $ 1969 $ e ¥ @ 3 o % +0 $ 191 $ 1236906
18 $ 198511 $§ 672 $ 2017 & 700 $ 2959 #% B % +0 $ 191 § 149740
11 § 18511 $ 672 $ 2132 #% 2} $ 8 % o % +0 § 191 ¥ 154246
12 $ 18511 $ 672 $ 2254 #% 0 $ 8 ¥ @ % +0 § 191 $ 167574
13 $ 16511 $ 672 $ 2383 ¢ 0 ¥ 6 % 0 $ +0 % 191 $ 181631
*%%% $ 18511 $ 672 ¥ 2518 $ o $ 8 % 8 % +9 $ 191 $ 195523
15 $ 18511 $ 672 $ 2662 § 12081 $ 0 $16286 +0 $ 191 $ 226966
16 $ 18511 $ 672 ¥ 2314 § 8 $ 0 % 6 +8 $ 8 § 248963
17 $ 18511 $ 672 § 2974 % <] $ @ % 6 $ +8 % 6 $ 2551206
15 $ 16511 $ 672 $ 3143 % 2 $ o % 8 % +8 § 0 $§ 269446
19 $ 18511 $ 672 $ 3323 % 9 $ 8 % 8 % +0 % 8 $ 283952
28 $ 18511 $ 672 $ 3512 $ 2061 § 8710 § 0 $ +0 # @ $ 309418
21 $ 18511 $§ 672 $ 3712 % B > a % @ % +0 % @ § 324313
22 $ 16511 $ 672 $ 3924 % e £ 8 % 8 % +8 0 $ 339420
23 $ 18511 $ 672 $ 4147 § 8 ¥ 0 % 8 +0 % ® $ 354750
24 $ 16511 $ 672 $ 4384 § 9 $ 80 % 6 % +0 % @ $ 378317
25 $ 16511 $ 672 ¥ 4634 $ 3536 ¥ 8 % 89 % +0 % B $ 389670
26 $ 16511 $ 672 ¥ 4898 @ $ 8 % 8 % +0 $ 6 $ 405751
27 $ 10511 $ 672 $ S177 % @ § a % 8 % +6 $ o $ 422111
23 $ 18511 § 672 $ S472 % 5} ¥ 8 % 8 % +8 % @ $ 438766
29 $ 18511 $ 672 $ 5784 2} $ 0 ¥ 8 $ +6 % 9 $ 455733
38 £ 18511 $ 672 § 5114 ¢ 60866 $25638 $51836 # +0 % 6 ¥ 586570

*%¥%% = BREARKEVEN YEAR

60¢



SUMMARY OF ALL ANHURL COST3: EARTH SHELTER: CHSE HMUMEER: 21

INURTGRGE|HOHEUHNERS|HHNUHL EKTERIURI HYAC |RDUF OPF. | AN. |RUHHIHG
YERR CoST INSURAMNCE | EMERGY |PAINTING |REFLACE. |MAIHT. | COST | PMI TOTAL
9 ‘ $ 21724
1 $ 18278 % 423 § 958 % @ § o ¥ B $ +0 $ @ % 33575
z $ 19278 $ 445 $ 1004 % 8 $ 8 f 8 % +0 % 8 $ 451082
3 $ 192783 $ 466 $ 1861 % 2 E 6 % 6 % +0 § B $ 56907
4 $ 102783 $ 499 F 1122 % e 8 ¥ 8 $ +0 $ 9 $§ 68865
5 $ 18278 $ 536 $ 1186 72 % o $ 0 $ +0 % 6 $ 88877
& § 18273 $ 574 $ 1253 % 2} $ 0 3 8 3 +0 % 8 & 92982
7 $ 18278 $ 613 $ 1325 3 6 $ 8 % 8 $ +0 % @ F 185199
g $ 18278 $ 658 $ 1480 ¢ 2} $ e % 8 $ +8 § B § 117535
9 $ 108278 $ 700 $ 1480 % 8 $ 8 % 8 % +0 $ 8 % 129993
16 $ 10278 ¢ 733 ¥ 1565 $ 124 $ 1189 % 8 % +0 ¥ 98 § 143857
11 $ 16273 $ 733 $ 1654 $ 9 $ 0 % 9 $ +0 § 8 $§ 156557
12 $ 10278 $ 738 $ 1748 % 9 E 6 % 6 % +8 § B8 $ 169321
13 & 18278 $ 738 ¥ 1348 & <] $ I - o $ +6 $ © % 182185
£#%%% § 18278 $§ 733 F 1953 % 2 $ 8 % 0 % +8 % 0 $ 195154
15 $ 18278 $ 733 $ 2064 $ 213 $ B ¥ 3264 % +8 5 6 § 211711
16 $§ 18273 $ 733 $ 2182 % 2] ¥ 8 % 0 % +0 § 0 % 224909
17 $ 10278 & 733 $ 2306 % 0 .% 8 % 8 $ +0 % 0 ¢ 238231
18 $ 18278 $§ 738 $ 2433 % @ $ 8 % 0 % +9 $ 8@ $ 2516585
19 $ 10278 $ 733 § 2577 % o $ 8 % 8 ¥ +0 $ 8 $ 265273
28 ¢ 19278 $ 733 $ 2724 $ 366 $ 3508 % g $ +8 $ 8 & 282884
21 $ 19278 $ 738 § 2879 % 8 % 6 % 6 % +8 $ @ § 296779
22 $ 182783 $ 738 § 3043 8 3 8 % 0 % +0 § 0 $ 310835
23 $ 10278 $ 733 $ 3216 % 8 $ 8 % B % +0 § 8 $ 325870
24 $ 18278 $ 738 $ 3400 $ ] $ 0 3% 0 % +6 § B § 339486
25 $ 18278 $ 733 $ 3594 $ 627 E 8 % 8 % +0 F B $ 354723
26 $ 108278 $ 738 $ 3792 % %) E g % 9 % +8 ¥ B8 $ 369537
27§ 18278 $ 7383 $ 4815 3 @ § 8 % 8 % +8 $ 0 $ 384568
28 $ 10278 $ 7383 $ 4244 % 6 % 8 % 0 % +0 % B % 399328
29§ 19278 $ 738 $ 4486 ¢ a § 8 % 9 % +0 $ 8 $ 415338
30 & 16278 $ 733 $ 4741 $ 1976 $193681 $16482 % +0 $ @ $ 458946

ix#% = BRERKEVEH YERAR

01¢
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CASE NUMBER: 22 PARAMETERS RRE RS FOLLOWS:

COST FACTAR ABOVE GROUND EARTH SHELTER
FIRST COST $ 85688 $ 935049
ANNUARL ENERGY COST $ 1225 kS 958
FIMANCING RATE 908.80% S9. 884
MORTGARGE RATE 13.58% 13.58%
MORTGARGE POINTS 1.58% 2.88%
INS. REDUCTION @.88% 8.88%

COMMON PARAMETERS:

INFLATION RATE: S5.78%
ENERGY ESCALATION RATE: 11.48%
REAL ESTRATE APP. RATE: &.80%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 85S@8 $ lg7vg

LOAN DORIG. FEE. % 765 % 748

PRIYATE MORT. INS. $ 383 . ¥ 8

PREPRID INS. $ 486 $ 419

MORTGAGE POINTS $ 1148 ¥ 1436

GEN.CLOSING COSTS E 361 $ 3l

TOTAL UPFRONT COST $ 11363 § 21724

COMPARATIVE SUMMARY OF RUNNINMG TOTALS AHT YERR = 3

YEAR A-G EsS YERR A E-sS
8 $ 11363 $ 21724
1 $ 23298 $ 33375 i1s $249467 $237341
2 $ 35159 $ 45158 17 $267541 $253781
3 $ 47201 $ 57ar9 ig $286401 $278570
4 $ 53449 $ 69183 19 $3861386 $288313
3 $ 72253 $ 31584 28 $33081°7 $308147
& $ 83383 $ 93935 21 $352813- $327394
7 $ 39195 $106594 22 $373619 $347579
8 $11311 $119653 23 $399973 $3683889
3 $127356 $132884 24 $425828 $391283
i $1442438 $147223 2S $4543S8 $4158°73
11 $1392283 $16184D 28 $48374% $4482108
12 $1745619 $175171 =y $5135218 $486956
132 $130458 $189657 23 $3548995 $439549¢8
14 $285827 $284539 23 $3585350 $526833
13 $232898 $221323 28 $549338 $564378

BREAKEVEN YERAR = 13 BREAK-EVEN AT AHT:



SUMMARY OF ALL AHNUAL COSTS:  COWVEHTIOWAL HOME:D CASE MUMBER: 22

IMURTGHEEIHUMEONNERSIHHNURL EHTERIDR' HYAC lRDDF l OPF. I fiN. IRUHHIHG
YERR COST INSURAMCE | EMERGY [PRINTING |REPLACE. [MATHT. COST PMI TOTAL
@ $ 11563
1 $ 196511 ¥ 418 $ 1225 % <) $ 8 % 8 % -616 $ 191 $ 23299
e ¥ 18511 $ 412 $ 1365 % o $ B % B ¢ -618 ¥ 191 $ 35159
3 $ 18511 $ 430 § 1520 3 B $ 8 % 8 % -616 § 191 $ 47201
4 $ 168511 F 452 $ 1694 % 2 ¥ 8 % 8 $ -510 § 191 § 59449
S $ 18511 $ 494 $ 1887 % 331 $ a $ 0 % -610 $ 191 $ 72255
& $ 16511 $ 523 $ 2102 % 9 $ 9 % 8 % +B $ 191 $ 85585
7 $ 18511 $ 586 $ 2341 % @ $ 8 ¢ 6 3% +8 % 191 $ 99135
8 $ 18511 $ 605 § 2683 # a £ g s g % +0 $ 191 % 113111
9 $ 18511 $ 638 $ 2965 ¢ o ¥ 8 % a % +9 § 191 $ 127356
1@ § 10511 $ 672 $ 3237 % 436 § 1845 § 6 % +0 § 191 % 144248
11 $ 18511 $ 672 $ 3606 ¢ 3] $ G % 8 % +0 $ 191 $ 159228
12 $§ 18511 $ 672 $ 4917 3 B > 8§ g % +8 % 191 $ 174619
#%£% & 18511 § 672 § 4475 % @ E 8 % o % +8 % 191 & 190468
14 $ 18511 $ 672 $ 4985 # ] > B % @ % +8 $ 191 $ 2868327
15 $ 18511 $ 672 $ 5553 % S76 3 8@ % 7r68 § +8 $ 191 ¥ 232098
16 $ 18511 $ 672 $ 618 § 8 $ @ % 0 $ +0 $ B $ 249467
17 $ 18511 $ 672 $ 6891 % 9 ¥ 0 % a $ +8 @ $ 267541
13 § 18511 $ 672 $ 7677 ¥ o ¥ o % @ $ +0 % 0 § 286431
19 § 16511 § 672 $ 8552 % o) - 8 % g % +9 # 8 $ 386136
pedc) § 18511 $ 672 $ 9527 & 768 $ 3211 % @ % +0 ¥ 8 % 338817
2 $ 18511 $ 672 $10613 $ a > 8 % & % +0 3% @ % 352613
2z $ 18511 § 672 $11823 % @ $ 8 % 8 % +8 % ® § 375619
23 $ 18511 § 672 $13171 8 $ 6 % g % +@ % B $ 399973
24 $ 18511 $ 672 $14672 % a $ 8 % 8 % +8 $ 0 $ 425828
25 § 18511 $ 672 $16345 $ 10062 ¥ B 3 6 % +0 § D ¥ 454358
26 $ 18511 § 672 $18288 ¢ s} ¥ a % 8 $ +8 % 6 $ 483749
27 $ 168511 $ 572 $20284 # 5} $ a ¢ 6 % +8 $ 8 % 515216
238 $ 10511 § 672 $22596 ¢ 8 $ 8 % @ % +8 § B $ 548995
29 $ 18511 $ 672 $25172 % 8 $ @ % 6 % +0 % B $ 585358
38 $ 16511 ¥ 672 $28842 $ 1323 $ 5590 $17842 $% +@ % 8 $ 649330

#%%% = BREAKEVEM YERAR

[AN4



SUMMARY OF ALL AMHUAL COSTS: EARTH SHELTER: CRSE HUMEBER: 22

mDRTGﬂGE|HUMEUNHERS HHHUHL'EKTERIDR' HYAC ‘RUUF I OPF. l AN. |RUNNIHG
YERR | COST INSURAHCE | EHERGY | FAINTING |REPLACE. |MAINT. | COST PMI_ | TOTAL
) $ 21724
1 $ 10273 $ 423 $ 958 % 6 % 8 % o % +8 % 06 $ 33375
2 § @278 § 445 $ 18058 & a $ 8 % 8 $ +0 % B $ 45156
3 $ @278 $ 466 $ 1179 & I 0 % B % +8 $ 8 & 57879
4 $ 108278 ¥ 499 $ 13213 % 8 § 8 @ 3% +8 $ B & 69165
5 § 18278 $ 536 $ 1463 % 59 $ e % o % +0 § @ % 815084
6 $ {@z27s8 $ 574 $ 1639 % 9 $ 8 6 % +0 $ B $ 93958
7 ¢ 18278 $ 613 $ 1816 $ 6 $ @ ¥ 8 % +0 $ B % 186694
8 $ 18278 $ 658 $ 2023 % 8 $ 0 % 8 % +8 $ B % 119653
9 $ 186278 ¢ 706 $ 2253 % < $ 8 % 8 % +8 § @ % 132584
18 $ 18278 % 738 § 2518 % 77 $ 741 % 8 % +@ % @ $ 147228
11 $ 10278 $ 733 § 2796 % 2] $ e % 8 % +0 $ @ $ 1610840
12 § 18273 $ 733 £ 3115 % 8 % g % 9 % +0 § 8 $ 175171
#x+% $ 18278 ¥ 738 $ 3470 % @ $ a % 0 % +0 $ 8 $ 189657
14 $ 102783 $ 733 $ 3866 $ a $ 8 % o $ +0 % B $ 284539
15 § 19278 $ 733 § 4306 & 182 § B % 1565 % +0 % B $ 221525
15 £ 10278 $ 738 $ 4797 % 6 ¢ 8 % 0 % +0 $ B $ 237341
17 $ 10278 $ 733 £ 5344 § @ $ 8 B % +8 & @ § 253781
13 £ 19278 $ 738 $§ 5953 % 8 % B % e 3% +8 % @ $ 270670
19 $ 18278 $ 738 § 6632 % 8 3 8 % B % +0 % B $ 2883185
20 $ 18278 $ 738 $ 7388 ¢ 135 $£ 1298 $ a % +9 % 8 $ 308147
21 $ 1@82v8 % 7335 $ 8231 % a $ a % 8 # +8 % 8 $ 327394
22 $ 108278 $ 738 $ 9169 # 8 % 8 % 8 % +0 # g § 347579
23 % 1@278 $ 733 $16214 % 0 ¢ g % 8 $ +8 $ % % 368509
24 $ 18278 $ 738 $11378 % 8 % @ ¢ 8 $ +8 $ 8 $ 391283
25 § 10278 § 738 $12676 % 178 % 6 % 8 % +@ % 8 % 415873
26 % 18278 § 7338 $14121 % 8 § 6 % 0 % +0 % @ ¢ 449210
27 ¥ 106278 $ 758 $157380 % 0 ¥ B F e ¢ +8 § B8 § 466956
28 $§ 10278 $ 7338 $17524 % 8 ¥ 6 % 8 % +0 § 0 % 495496
29  $ 18278 $ 7338 $19521 % 8 ¢ . % 8 % +0 % B $ 526033
38 $ 18278 $ 733 $21747 % 235 $ 2246 ¢ 3593 % +0 % 6 § Ss4876@

#++% = BREAKEVEW YERR

€1¢C
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DETAILED SUMMARIES FROM LCCA
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CASE MUMBER: MM

COST FACTOR

PARAMETERS RRE RS

FOLL

OWS:

215

ABOVE GROUND EARTH SHELTER

FIRST COST $ 949650 $l0B729

ANNUAL ENERGY COST $ 1225 $ 58S

FINARNCING RRTE 98.088% 98.80%

MORTGAGE RATE 13.58% 13.58%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION B8.808% 18.88%

COMMON PRRAMETERS:

INFLATION RATE: S.78%

ENERGY ESCALRTION FATE: 11.40%

REAL ESTATE APP. RHATE: 6.0808%

BREAKDOWN QOF FIRST COSTS:

DOWNPAYMENT $ 9495 $ learz

LOAN ORIG. FEE. % 833 ¥ 988

PRIVATE MORT. INMS. $ 427 £ 453

PREPAID INS. $ 423 $ 488

MORTGRAGE POINTS $ 1282 ¥ 1813

GEN.CLOSING COSTS $ 361 ¥ 361

TOTAL UPFRONT COST ¥ 12844 ¥ 14085

COMPARATIVE 3SUMMARY OF RUMMING TOTHALS AHT YERR 3

YEAR R<G E/S YERR Al Es/S
%] $ 12844 $ 14065
1 $ 26383 $ 27695 18 $274489 $251212
2 $ 48083 $ 41474 i7 $£293875 $2586815
3 $ 539680 $ 55353 18 $314047 $284981
4 $ 53047 $ 69346 19 $335894 $382379
S $ 32691 $ 83473 29 $361687 $320259
& $ 97332 $ 97748 21 $384195 - $338675
7 $112251 $112163 22 $488513 $357688
8 $127484 $126777 23 $4341793 $377367
3 $14385s $141579 24 $451345 $3397787
19 $151283 $156571 23 $431188 $419833
11 $177598 $1717S53 26 $35213891 $441200
12 $134324 $187132 v $554678 $484392
13 $211588 $202749 23 $589761 $48372¢6
14 $229202 $218612 23 3527428 $514332
15 $255881% $2347586 38 $632720 $541356

BREAKEYEN YERR = ¥

BREAK-EYEN AT AHT:

't



CASE MUMBER: MX

COST FACTOR

PARAMETERS RRE AS

REDQYE GROUND

FOLLOWS:

EARTH SHELTER

FIRST COST $ 738448 $ 312808

ANNUARL ENERGY GCOST $ 1225 $ 358

FINRNCING RATE 98.088% 78.88%
MORTGAGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.08%
INS. REDUCTION B.00% 8.80x%
COMMON PARAMETERS:

INFLATION RATE: S5.78%

ENERGY ESCALATION FATE: S.78%

REAL ESTATE APP. RATE: 6.08%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 7304 $ 24360

LOAN ORIG. FEE. $ 637 $ Je8

PRIVATE MORT. IMS. ¥ 329 $ 2

PREPARID INS. $ 348 $ 379

MORTGAGE POINTS ¥ 3g8 ¥ 1137

GEN.CLOSING COSTS ¥ 361 $ 351

TOTAL UPFRONT COST $ 9935 $ 263885

COMPARATIVYE SUMMAR

4 DF RUMMIMG TOTHLS

216

YEAR ARG E/S YERF A5 E-S

%] $ 9985 $ 26805

1 $ 19748 $ 35948 1 $281789 $13851¢6
2 $ 29597 $ 45172 17 $214305 $281278
3 ¥ 39542 § 54459 18 $227870 $212172
4 $ 495985 $ 63834 19 $2498815 $223265
3 $ 500681 $ 73468 29 $257129 $237338
& $ 71359 $ 83p4B 21 $270454 - $2438673
7 $ 32763 § 92721 22 $284600 3260172
8 $ 94299 $182S517 23 $297759 $271344
9 $185%¢e8 $112421 24 $311775 $2837309
18 $128059 $124133 25 $327833 $296242
11 $131%63 $1342483 25 $3415853 $3838496
12 $1440653 $£144452 27 $358352 $32809¢87
13 $136177 $154755 23 $371446 $3336567
14 $158481 $165155 29 $33868352 $346589
15 $139273 $179878 8 $427343 $373931

BRERKEVEM YERR =

13

ERERK-EVYEN AT AHT:



CASE NUMBER: 1

COST FRCTAOR

FARAMETERS ARE A%

ABOYE GROUND

FOLLO

EARTH SHELTER

WS:

217

FIRST COST $ 94958 $1806728

ANNMUARL ENERGY COST ¥ 1225 $ 585

FINANCING RRTE 98.88x% 88.88%

MORTGAGE RATE 13.58ex 13.58%

MORTGAGE POINTS 1.58% 2.08%

INS. REDUCTION 89.88x% 18.808%

COMMON PARAMETERS:

INFLATION RATE: 5.78x%

ENERGY ESCALATION RATE: 11.40%

RERL ESTATE RPP. RATE: 6.088x%

BREAKDOWN OF FIRST CRSTS:

DOWNPAYMENT $ 9498 $ 29144

LOAN ORIG. FEE. % 855 ¥ 3d6

PRIVATE MORT. INS. ¥ 427 ¥ =]

PREPAID INS. ¥ 423 $ 48a

MORTGAGE POINTS $ 1282 $ 1812

GEN.CLOSING COSTS ¥ 361 3 351

TOTAL UPFRONT COST $ 12344 $ 23223

COMPARATIYE SUMMARY QF RUNNIMEG TOTALS HHT YEAR 3

YERAR B/G ErsS YEAR R-G E~3
a ¥ 12344 $ 23323
1 $ 23824 F 35482 1 $271594 $237298
2 ¥ 38965 § 47578 17 $2910838 $252431
3 ¥ 52283 § 59838 13 $£311252 $2680872
4 $ 55811 ¥ 72229 13 $332299 $2B84886
S § 79396 § 384795 29 $338292 $3628087
5 $ 94537 $ 97451 21 $3814080 | $319839
v $189455 $1108263 az $485718 $33665583
8 $124589 $1232605 23 $4313384 $354963
9 $1402¢51 $138443 2 $458551 $373999
18 $158438 $1586585 25 $428393 $394839
11 $174303 $164227 28 $5139898 $414322
12 $131329 $172081 av $351375 $436530
13 $288713 $1926801 28 $58€965 $459580
14 $226487 $265253 23 $85245633 $483882
13 $253013 $222453 4 $589925 $515516

BRERKEVEN YERR = &

BREAK-EVEHM AT AHT:

i



CASE HUMBER: 2

COST FACTAOR

PARAMETERS

ARE RAS FOLLOKWS:

ABOVE GROUMD

EARTH SHELTER

218

FIRST COST $ 94960 $186720

ANHUAL ENERGY COST § 1225 ¥ €83

FIMAMCING RRATE 98.84% 28.88x%

MORTGAGE RATE 13.58% 13.58%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION 8.088% 16.86%

COMMON PARAMETERS:

INFLARTION RATE: S.78%

ENERGY ESCALATION RRTE: S.78%

REAL ESTATE APP. RATE: 5.808x%

BREAKDOWM OF FIRST COSTS:

DOWNPAYMENT $ 9496 $ 28144

LOAN ORIG. FEE. $ 855 % 586

PRIYATE MORT. INS. ¥ 427 $ a

PREPAID INS. ¥ 423 ¥ 488

MORTGAGE POINTS $ 1282 $ 1612

GEM.CLOSING COSTS % 361 $ 381

TOTAL UPFRONT COST $ 12844 $ 23323

COMPARATIVE SUMMARY OJF RUNMIMNG TOTHLS AHT YEAR &

YEAR R~ G E~<S YERR oG E~<S
8 $ 12844 $ 23323
1 $ 253824 § 35482 e $252872 $227383
2 $ 38895 $ 47¥535 b rd $2535141 $¥241182
3 $ 52882 ¥ 59va3 13 £283779 $2545084
4 $§ 65343 $ 71985 13 $299597 $257935
] $ 750709 $ 234386 28 $313575 $28288%6
& $ 33225 $ 96302 21 $3357832 $296589
7 $187511 $189387 22 $352281 $318237
3 $121942 $121989 23 $368843 $32487S
3 $138518 $134599 24 $385722 $333030
19 $13352%5 £142204 25 $483853 52287
11 $1533686 $161847 26 $421245 $366498
12 $133329 $¥173958 av $4389183 $338843
13 $133421 $13691°7 23 $436885 $39533¢%
14 $2136848 $139951 29 £475154 $48998z2
13 $237383 f214722 I8 $5133528 £4328857

BREAKEVEN YEAR = &

EREAK-EVEH AT AHT:

ke



CASE NUMBER: 3

COST FACTOR

AEOVE GROUND

PARAMETERS RRE AS FOLLOWS:

EARTH SHELTER

219

FIRST COST $ 94968 $1067286

AMNUAL EMNERGY COST $ 1225 $ 58S

FINANCING RATE 98.88% £8.08%

MORTGAGE RATE 13.58% 13.58%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTIAON 8.088x% B.88%

COMMON PARAMETERS:

INFLATION RATE: 3.709%

ENMERGY ESCALATION FATE: 11.48%

REAL ESTATE APP. RATE!: 6.088%

BREAKDOWN QF FIRST COSTS:

DOWNPAYMENT $ 9495 $ 28144

LOAN ORIG. FEE. $ 835 $ 886

PRIVATE MORT. INS. ¥ 427 ¥ a

PREPAID INS. ¥ 423 $ 444

MORTGAGE POINTS $ 1282 $ 1812

GEN.CLOSING COSTS $ 361 $ 361

TOTAL UPFRONT COST $ 12844 ¥ 23357

COMPARATIYE SUMMARY OF RUMMING TOTALSZ AHT YEAR = 8§

YEAR R/G E-S “ERAR R E~/S
8 ¥ 12844 $ 233867
1 $ 25822 $ 35431 15 3271684 $235425
2 $ 38961 $ 47706 v $2918798 $253698
3 $ D52277 $ 68023 18 $311242 $259359
4 $ 55883 $ 72458 139 $33228%9 $285453
S $ 798858 $ 850899 28 $358282 $383453
& $ 34527 $ 3787 21 $381398 . $328565
4 $139446 $118583 22 - $485788 $338274
8 $124679 $1237953 23 $431374 $355643
S $140251 $13701s 24 $4358541 $373765
18 $158478 $131382 jab1 $428383 $39588%5
11 $174723 $154954 28 $513888 $416743
12 $131519 $17a308 27 $551863 $433635
13 $208783 $132283 28 $385956 $451566
14 $228397 £2087228 29 $5245623 $435968
1S $2353883 $223508 28 $£29915 ¥317761

BREARKEYEN YERR = &

ERERK-EVEN AT AHT:

[

]
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CASE NUMBER: 4 PARAMETERS ARE AS FOLLOWS:

COST FRCTOR ABOVYE GROUND EARTH SHELTER

FIRST COST $ 9439608 $1887208

ANMURL ENERGY COST $ 1225 ¥ 583

FINANCING RATE 96.088% 29.68%

MORTGAGE RATE 13.58x 13.58%

MORTGAGE POINTS 1.58% 2.88x

INS. REDUCTION 8.08x% 8.808%

COMMON PARAMETERS:

INFLATION RATE: S5.708%

ENERGY ESCALATION FATE: 5.78%

REAL ESTATE APP. RATE: 6.88%

BREAKDOWM QF FIRST COSTS:

DOWNPRYMENT ¥ 39496 3 28144

LOAN ORIG. FEE. 3 855 ¥ 88s

PRIYATE MORT. INS. ¥ 427 ¥ 8

PREPAID INS. ¥ 423 ¥ 444

MORTGAGE POINTS ¥ 1282 $ 1812

GEN.CLOSING COSTS $ 361 $ 361l

TOTAL UPFRONT COST $ 12844 $ 23367

COMPARATIYE SUMMARY OF RUNNMIMG TOTHALS HHT YERR = 3

YEAR B/ E<S YEAR A-5 Es3
2] F 12844 ¥ 23367
1 $ 2S322 $ 35491 is $zozese $229839
2 $ 38891 $ 47671 17 $262131 $242389
3 $ 52856 $ 59918 18 $283789 $255791
4 $ 53335 $ 7222¢ 19 $239587 $269302
S $ 79468 $ 84681 28 $3193565 $284332
& $ 93215 $ 97133 21 $335772 - $292835
7 $1@v5Sa1 $189723 22 $352191 $3118343
8 $121932 $122481 23 $3268833 $325751
9 $136388 $135157 24 $3385712 $339795
18 $153515 $1435351 2s $4@3242 $354133
11 $188358 §161774 26 $421238 $362422
12 $13331%9 $174757 2v $438908 $382349%
13 $198411 $187884 28 $456875 $397422
14 $213638 $288912 23 $475154 $412149
15 $237353 $215774 38 $313518 $433112

BREAKEVYEN YERAR = @

BRERK-EVEM AT AHT:! ¥



CASE NUMBER: 5

COST FACTOR

ABOYE GROUND

EARTH SHELTER

FARAMETERS ARE RS FOLLOWS:

221

FIRST COST $ 949608 ¥1087209

ANNUAL ENERGY COS3T $ 1225 $ 958

FIMANCING RRATE 98.88% 8a8.80x%

MORTGAGE RATE 13.58% 13.56%

MORTGARGE POINTS 1.58% 2.88%

INS. REDUCTION 8.80% 18.80x%

COMMON PRARAMETERS:

INFLATION RATE: S5.78%

ENERGY ESCALATION RATE: 11.48%

REAL ESTRATE RAPP. RHATE: 6.88%

BREAKDOWM OF FIRST COSTS:

DOWNPAYMENMT $ 9496 $ 29144

LOAN ORIG. FEE. $ 855 ¥ 286

PRIYATE MORT. IMS. ¥ 427 $ ]

PREPAID INS. $ 423 $ 4008

MORTGAGE POINTS $ 1282 $ 1812

GEN.CLOSING COSTS ¥ 361 $ 361

TOTAL UPFROMT COST $ 12844 $ 23323

COMPARATIVE SUMMARY OF RUNNIMG TOTALS AHT YEAR

YERR A5 E/S YEAR H/G E-S
8 $ 12844 $ 23323
1 $ 25824 $ 35747 15 $271594 $251294
2 $ 38965 ¥ 48299 17 $29106809 $268428
3 $ 522833 $ 68995 18 $311252 $286171
4 $ 55811 $ 73854 19 $332299 $30845383
S $ 79898 $ 85968 28 $358292 $325197
& $ 3435337 $1088203 21 $281400 . $345218
7 $18945s $1138685 22 $485718 $366177
8 $1245639 $127418 23 $431384 $38838131
3 $148261 $141413 24 $458551 $411349
10 $153483 $156537 23 $438393 $435993
11 $1743803 $171123 25 $5198986 $461304
12 $131529 $185028 27 $55137S $439424
13 $288713 $2081288 23 $386366 $5187V38
14 $2265487 $216944 23 $524633 35580849
13 $253813 $234707 38 $689925 $589861

BREARKEYEN YERR = 18

ERERK-EVYEN AT AHT:



CASE NUMBER: &

COST FACTOR

PARAMETERS ARE AS FOLLOWS:

ABOVE GROUND

EARTH SHELTER
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FIRST COST ¥ 94988 $188729

ANMURL EMERGY COST $ 1225 ¥ 958

FINANCING RATE 99.88x 5@, 38%

MORTGRGE RATE 13.58% 13.358%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION 8.080% 18.868%

COMMON PARAMETERS:

INFLATION RATE: 5.78%

ENERGY ESCALATIOM FATE: 5.78%

REAL ESTATE APP. RFATE: &.688%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT § 9496 ¥ 29144

LOAN ORIG. FEE. ¥ 855 ¥ 286

PRIYATE MORT. INS. ¥ 427 ¥ ]

PREPAID INS. ¥ 423 ¥ 4008

MORTGAGE POINTS $ 1282 $ 1512

GEN.CLOSING COSTS ¥ 381 ¥ 361

TOTAL UPFROMT COST $ 12844 $ 23323

COMPARATIVE SUMMARY OF RUNNING TOTALS RHT YEHRR = 8

YERAR A”G EsS YEAR A-G EsS
8 $ 12844 ¥ 23323
1 € 25324 $ 35747 le $252672 $236544
2 $ 38895 $ 43245 17 $268141 $2S8640
3 $ 352082 $ 60823 13 $283779 $264868
4 $ 55343 $ 73491 139 $29953°7 $279235
S $ 79879 $ 86328 28 $313575 $295175S
& $ 93225 $ 93191 21 $335v82. $389844
7 $1873511 $112177 22 $3522081 $324677
8 $121942 $125287 23 $363843 $339583
3 $138518 $138514 24 $335722 $354873
18 $13332%9 $£152683 25 $483853 $370435
11 $168388 $1s8132 25 $421245 $326023
12 $133329 $1739678 a7 $433918 $481828
13 $198421 $1933283 283 £456885 3417862
14 $213643 $287851 29 $475164 $434138
13 $237383 $222572 38 $5183528 $456744

BRERKEVYEN YEAR =-

18

BRERK-EYEH AT AHT:
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CASE NUMBER: 7 PARAMETERS ARE AS FOLLOWS:

COST FACTOR ABOVE GROUMD EARTH SHELTER
FIRST COST $ 94368 $186720
ANNUARL ENERGY COST $ 1225 ¥ 3958
FINANCING RRTE 98.808% 88.8@8%
MORTGAGE RATE 13.58x% 13.508%
MORTGAGE POINTS 1.58% 2.88%
INS. REDUCTION 8.80% 8.008%

COMMON PARAMETERS:

INFLATION RATE: S.78%
ENERGY ESCALRTION FRTE: 11.408%
REAL ESTATE APP. RATE: €.008%

BREAKDOWN QF FIRST COSTS:

DOWNPRYMENT $ 9496 $ 20144

LOAN ORIG. FEE. ¥ 855 $ 2388

PRIVATE MORT. INS. $ 427 $ 8

PREPARID INS. $ 423 ¥ 444

MORTGAGE POINTS $ 1282 $ 1812

GEN.CLOSING COSTS $ 361 % 3861

TOTAL UPFROMT CO= F 12844 $ 23387

COMPARATIYE SUMMARY OF RUNNING TOTALS AHT YEAR = 8

YEAR ARG E/S YERR R/G E~5
%) $ 12844 $ 23367
1 $ 2532z $ 35838 1s $271684 $252421
2 § 38951 ¥ 48435 17 $291870 $269635
3 $ 352277 $ 61181 13 $211242 $287458
4 $ 65303 $ 740892 19 $332289 $3859608
3 $ 79886 $ 87255 29 $358282 $326643
& $ 34327 $1088564 21 $381398. $346744
? $189445 $114106 22 $485788 $357783
8 $124679 $127918 23 $431374 $389867
9 £148251 $141985 24 $458541 $413115
10 $158473 $157184 2s $4388383 $437339
11 $174793 $171858 26 $5138a86 $4533308
12 $131513 $126835 27 $5513865 $431430
13 $283783 $202175 28 $588956 $528324
14 $22839°7 $217911 23 5624823 $552215
13 $253882 £235754 28 £889915 $5913985

BREAKEVYEM YEAR = 18 EREAK-EVYEM AT AHT: ¥
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CASE NUMBER: 3 PARAMETERS ARE RS FOLLOWS:

COST FACTOR ABOVE GRUOUND EARTH SHELTER
FIRST COST $ 94360 $lov7v20e
ANMUAL EMERGY COST $ 122 $ S358
FINAMCIHMG RATE 948.08x% S568.808%
MORTGAGE RATE 13.58% 13.58x%
MORTGAGE POINTS 1.58% 2.88%
INS. REDUCTION 8.88% 8.88%

COMMON PARAMETERS:

INFLATION RATE: S.70%
ENERGY ESCALATION RATE: S5.78%
REAL ESTATE APP. RATE: 6.88%

BREAKDOWN QF FIRST COSTS:

DOWNPAYMENT $ 9496 $ 20144

LOAN ORIG. FEE. $ - 855 $ 3086

PRIVATE MORT. INS. $ 427 $ 8

PREPRID INS. $ 423 $ 444

MORTGAGE POINTS $ 12382 $ 1512

GEN.CLOSING COSTS $ 361 $ 361

TOTAL UPFRONT COST 5 12844 $ 23367

COMPRRATIVE SUMMARY OF RUMNING TOTALS AHT YERR = B3

YEAR A/G E/S YEAR A E-S
‘8 $ 12844 $§ 23367
1 $ 25822 $ 35838 15 $2526652 $237671
2 $ 38891 $ 48381 17 $268131 $2513847
3 $ 52055 $ 61003 13 $28376% $265155
4 $ 55335 § 73729 19 $299587 $280602
5 $ 79860 $ 86615 2a $319565 $296521
5 $ 93215 $ 99547 21 $335772 -  $311370
7 $197501 $1125983 22 $352191 $325283
3 $121932 $125779 23 $363833 $341369
9 $136508 $135982 24 $385712 $356539
19 $153515 $153335 2 54083342 $372231
11 $153356 $166852 25 $4212385 $387949
12 $133219 $1809477 27 $425983 $483534
13 $198411 $194195 28 $456375 £413948
14 $213638 $2880913 29 3475154 $435304
15 $237353 $223619 38 $518519 $4539389

BRERKEYEN YERR = 18 EREARK-EVEM AT AHT: ¥



CASE NUMBER: 9

COST FACTOR

PARAMETERS ARE RS FOLLOWS:

ABOYE GROUMD

EARTH SHELTER

225

FIRST COST % 340808 $ 98968

ANNUAL ENERGY COST $ 1225 % 58S

FINANCING RATE 90.0608% 86.88%

MORTGAGE RATE 13.58% 13.508x%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION g.88% 18.806%

COMMON PARAMETERS:

INFLATION RATE: S.78x%

ENERGY ESCRALATION FRTE: 11.48%

REAL ESTATE APP. RATE: 6.08%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 8489 $ 18192

LOAN ORIG. FEE. $ =1 $ 728

PRIYATE MORT. INS. ¥ 378 $ 8

PREPARID INS. ¥ 480 3 368

MORTGAGE POINTS $ 1134 $ 1455

GEN.CLOSING COSTS ¥ 361 $ 361

TOTAL UPFRONT COST $ 11429 ¥ 21114

COMPARATIYE SUMMARY OF RUMNIHG TOTALS AHT “YEAR 2

YEAR A/G E/S YEAR HG E 3
) $ 11429 $ 21194
1 $ 23852 $ 32878 16 $247383 $217885
2 $ 34824 $ 43140 17 $2635304 $231853
3 $ 46765 $ 54299 13 $284631 $245489
4 ¥ 58912 $ 65572 19 $3083633 $268358
3 $ 71616 $ 770308 28 $328181 $277133
& $ 34818 $ 88569 21 $349844 - $2930820
7 $ 38298 $108264 22 $372717 $389585
3 $112684 $112123 23 $3965938 $326655
3 $126195 $124179 24 $422650 $344546
18 $142952 $13vasz 23 $45185°7 $363441
11 $1357797 $149653 a5 $48831%5 $383879
12 $173053 $162288 a7 $511649 $463742
13 $138767 $1751423 23 $545295 $425547
14 $294991 $188258 29 $381351°7 $448024
15 $238127 $208338°5 38 $6435384 3479192

BRERKEYEN YEAR =

EREAK-EVYEMN AT AHT:

ke



CASE NUMBER: 18

COST FACTOR

PRRAMETERS RARE A3

ABOYE GROUND

FOLLOWS:

EARTH SHELTER

226

FIR3T COST $ 840009 $ 39960

ANNUARL ENERGY COST ¥ 1225 ¥ 585

FINANCING RATE 98.80x% Sd.88x

MORTGAGE RATE 13.58x 13.58%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION 8.88% 18.806%

COMMON PRARAMETERS:

INFLATION RATE: S5.78%

ENERGY ESCALRTION RATE: S.70%

REAL ESTRTE APP. RATE: 6.08%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 8409 $ 13192

LOAN ORIG. FEE. $ =11 $ 728

PRIVATE MORT. INS. 3 378 $ 8

FPREPAID INS, $ 480 $ 368

MORTGAGE POINTS $ 1134 $ 14355

GEN.CLOSING COSTS $ 361 $ 351

TOTAL UPFRONT COST ¥ 11429 $ 21184

COMPARATIYE SUMMARY OF RUNMIMG TOTHLS AHT YERAR = 3

YEAR A G EsS YERR ARG EsS
a $ 11429 $ 21104
1 $ 2385z $ 32873 15 $2283241 $287510
2 § 34754 $ 43185 17 $242365 $213724
3 $ 453544 $ 54189 12 $256558 $231321
4 F 58444 $ 653408 19 $278931 $244287
S $ 70790 $ 78621 28 $289464 $258812
& $ 133586 $ 37329 21 $384226. $278490
I $ 396353 $ 99383 22 $315200 $283874
2] $18933°7 $110771 23 $334397 $295767
9 $122452 $122321 24 $349831 $308577
19 $137989 $134788 Z5 $386517 $321689
11 $151368 $1454783 25 $332465 $334753
12 $154853 $153237 27 $393592 $247955
13 $178475 $170859 23 $415214 $361382
14 $1922322 $1313243 23 $4320483 $3743065
1S $214477 $139557S 8 $473967 $334543

EREAKEVEN YERR = @ EFEAK-EYEH AT AHT: ¥
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CASE NUMBER: 11 PARAMETERS ARE AS FOLLOWS:

COST FRCTOR RBOYE GROUMD EARTH SHELTER
FIRST COST $ 840009 $ 98968
ANNUAL EMNERGY COST $ 128285 $ &85
FINANCING RATE 38.8R% g8.08%
MORTGAGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.88%
INS. REDUCTION 8.08% 8.088%

COMMON PARRAMETERS:

INFLATION RATE: S.78%
ENERGY ESCALRTION RATE: 11.48%
REAL ESTRTE APP. RATE: &.88%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 5400 $ 18192

LOAN ORIG. FEE. 3 ra=1- $ 728

PRIVATE MORT. INS. $ 378 $ (5]

PREPRID INS. $ 489 ¥ 489

MORTGAGE POINTS $ 1134 ¥ 1455

GEN.CLOSING COSTS 3 361 ¥ 361

TOTAL UPFRONT COST $ 11429 ¥ 21145

COMPARATIYE SUMMARY QF RUMNIMG TOTALS AHT YEAR = 2

YERR A-G EsS YEAR A-G E-S
8 $ 11429 $ 21145
1 $ 23858 $ 3218 1s $247353 $218828
2 $ 34820 $ 43268 17 £265294 $232148
3 $ 46759 ¥ 54478 i3 $284021 $246656
4 $ 58904 $ 63792 19 $383823 $28139°7
S $ 7T1686 $ v7v302 28 $328171 $278444
8 $ 34388 ¥ 838896 21 $349834 - $294403
7 $ 98288 $188652 22 $372707 $310959
8 $112a8v4 $112583 a3 $396328 $328131
9 $126185 $124698 24 $4225508 $346144
18 $142942 $137824 25 $451847 $3585111
11 $157787 $15@3z2 28 $438385 $384321
12 $173843 $1563823 27 $511639 $4B85555
13 $138757 $175958 a2 $343285 $427433
14 $234°81 $139129 23 $581587 $4583582
13 $230811°7 $284236 28 $545354 f4g1222

BREAKEVEN YERR = % BREAK-EVEM AT AHT: ¥
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CASE NUMBER: 12 PARAMETERS ARE AS FOLLOWS:

COST FRCTOR AEOVYE GROUHD EARTH SHELTER
FIRST COST $ 5408088 ¥ 9093560
ANNUAL ENERGY COST $ 1225 ¥ 585
FINANCING RRTE 98.008% 88.80x%
MORTGAGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.88%
INS. REDUCTION 8.88x% 8.88%

COMMON PARAMETERS!

INFLATION RATE: S5.78%

ENERGY ESCALRTION FRTE: S.78%

RERL ESTATE APP. RATE: 6.088%

BREAKDOWN OF FIRST COSTS:

DOWNPARYMENT $ 84809 $ 138192

LOAN ORIG. FEE. ¥ 7?56 ¥ 728

PRIVATE MORT. INS. ¥ 378 $ 8

PREPARID INS. 3 4908 ¥ 489

MORTGARGE POINTS ¥ 1134 $ 1455

GEN.CLOSING COSTS £ 381 $ 381

TOTAL UPFRONT COST § 11429 $ 21145

COMPARATIVE SUMMARY OF RUNMING TOTALS AHT YEARR = 3

YEAR AsG E-S YEAR A5G Es3
8 § 11429 $ 211495
1 $ 23858 $ 32150 ig $228331 $288633
2 § 34758 $ 43231 17 $242355 $228@819
3 ¥ 463538 $ 54381 1B $256548 $23326888
4 $ 58436 $ 65568 12 $278921 $2454456
3 $ 7O7ce $ 76893 28 $289454 $259323
& $ 383495 $ 38247 21 $304216 $271873
7 $ 96343 $ 99691 22 $319190 $284523
3 $189327 $111223 a3 $334387 $297293
9 $122442 $122841 24 $349821 $318175
18 $1373979 $135372 25 $366587 $323359
11 $151359 $147142 26 $332455 $336495
12 $154243 $158972 27 $393632 $3497569
13 $178485 $170365 23 $415294 $383139
14 $132222 $18z2827 29 $432838 $376763
13 $214457 $196526 20 £473957 $396573

BREAKEVYEN YERR = 18 EREARK-EYEN AT AHTI ¥
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CASE NUMBER: 13 FARAMETERS ARE A3 FOLLOWS:

COST FRACTOR HBOYE GROUND EARTH SHELTER
FIRST COST ¥ 840080 $ 98980
ANNUARL ENERGY COST $ 1225 $ 358
FIMANCING RATE 98.08% 38.08%
MORTGAGE RATE 13.58% 13.58x
MORTGAGE POIMTS 1.58% 2.88%
INS. REDUCTIOHN 8.088% 18.808%

COMMON PARAMETERS:

INFLATION RATE: S.78%
ENERGY ESCALATION FATE: 11.48%
REAL ESTRTE APP. RHATE: 6.088%

BREAKDOWM OF FIRST COSTS:

DOWNPRYMENT $ 8400 F lg192

LOAN ORIG. FEE. ¥ 736 ¥ vas

PRIVATE MORT. INS. ¥ 378 ¥ a

PREPRID INS. ¥ 4088 $ 363

MORTGAGE POIMTS ¥ 1134 $ 1455

GEN.CLOSING COSTS $ 381 3 361

TOTAL UPFRONT COsT $ 11429 $ 21194

COMPARATIVE SUMMARY OF RUMNING TOTHLS BHT YEAR = 3

YERR A-G E/S YERR A-G E/S
3 $ 11429 $ 21184
1 $ 23852 $ 32423 is $247363 $231881
2 $ 34824 $ 4338579 17 $2e5384 $245998
3 $ 48785 $ 55455 13 £2840831 $263588
4 $ 38912 $ 67285 13 $3083833 $288885
3 $ 71615 $ 79195 28 $328181 $388323
5 $ 3848213 $ 91328 21 $345844 . $319199
7 $ 98298 $183681 22 $372717 $33%014
8 $112834 $116288 23 $396938 $359873
S $126195 $12%148 24 $422668 $3818%9s
18 $142952 $143113 as $431857 $483395
11 $157797 $156554 28 $486315 54301681
12 $1738353 $178215 2r $511649 $4355538
13 $133757 $134438 23 $545295 5484705
14 $234°991 $198941 29 $381517 $514371
1S $238127 $215559 38 $645364 $55333°7

BREAKEVEN YERR = 11 EREARK-EVEM AT AHT: ¥



CASE NWUMBER: 14

COST FACTOR

PRARAMETERS ARE AS FOLLOWS:

ABOVE GROUMD

EARTH SHELTER

FIRST COST $ 848819 $ 98959
ANNUAL ENERGY COST $ 1225 $ 95@
FINANCING RATE 98.080% 58.808%
MORTGAGE RATE 13.58% 13.56%
MORTGAGE POINTS 1.58% 2.80%
INS. REDUCTION 8.008% 18.088%
COMMON PARAMETERS:

INFLATION RATE: 5.78%

ENERGY ESCALATION FATE: 5.78%

REAL ESTATE APP. RHATE: 6.88%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 8400 $ 18192
LOAN ORIG. FEE. ¥ 756 $ 728
PRIVATE MORT. INS. $ 3r8 $ 8
PREPAID INS. $ 400 $ 368
MORTGAGE POINTS $ 1134 $ 1455
GEN.CLOSING £OSTS ¥ 361 $ 361
TOTAL UPFRONT COST $ 11429 $ 21104

COMPARATIYE SUMMARY OF RUNMING TOTALS

AHT YEHR = 8
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YEAR R/G E/S YEAR ARG EsS

8 $ 11429 $ 21104

1 § 23852 $ 324283 18 $223341 $216251
2 $ 34754 $ 43815 17 $242365 229282
3 $ 456544 $ 55284 i $256558 $242285
4 $ 58444 $ 56843 19 $2708921 $255567
S $ 70790 $ 78555 28 $289464 $2783081
5 $ 33505 § 90389 21 $384226 - $283825
7 $ 38353 $102173 22 $3192898 $297514
3 $189337 $114149 23 $334397 $31137S
9 $122452 $126236 24 $349331 $325420
19 $137989 $139264 2s $386517 $339837
11 $151269 ¥151563 26 $332465 $354288
12 $154353 $1863357 27 393692 $3638948
13 $178475 $176458 as $415214 $383829
14 $132232 $139043 29 $4320483 $398%58
13 $214477 $283424 2 $473967 5420429

BREAKEYEN YERR = 12

ERERK-EYEN AT AHT:



CASE MUMBER:I 1S

COST FRCTOR

PARAMETERS

ABOYE GROUND

ARE AS FOLLAOWS:

EARTH SHELTER

231

FIRST COST $ 3408060 £ 98360

ANNUARL ENERGY COST $ 1225 % 258

FINANCING RATE 98.08% 38.08%

MORTGAGE RATE 13. 58X 13.568x%

MORTGAGE POINTS 1.58% 2.80X

INS. REDUCTION 8.90% . a.88x

COMMON PRRAMETERS:

INFLATION RATE: 5.78%

ENERGY ESCALATION RATE: 11.48%

REAL ESTATE RPP. RATE: &.08X%

BREAKDOWN QF FIRST COSTS:

DOWNPRAYMENT $ 8489 £ 18192

LOAN ORIG. FEE. ¥ 736 $ 728

PRIVATE MORT. INS. ¥ 3v3 $ 8

PREPARID INS. $ 480 ¥ 489

MORTGARGE POINTS $ 1134 $ 1455

GEN.CLOSING COSTS $ 381 ¥ 381

TOTAL UPFRONT COST ¥ 11429 ¥ 21145

COMPARRTIVE SLIMMARY 0OF RUNNING TOTALS AHT YERR = 2

YEAR ARG EsS YEAR ARG Est
a $ 11429 $ 21145
1 $ 236859 $ 32585 lg ¥247353 $23z0924
2 $ 34820 $ 43995 v $2e35294 $243885
3 § 46759 $ 55627 18 $2340821 $284755
4 $ 53984 ¥ 674285 19 $383823 $2582194
S $ 71606 $ 79467 28 $328171 $3815634
-] $ 34308 $ 91853 21 $349834 . $328382
7 $ 93288 $18486%9 22 E3craerg” Iy $3484638
3 $112074¢ $115732 a3 $396928 $361399
3 $12618°5 $129560 24 $422658 $383494
18 $142942 $1432783 2s $451847 487865
11 $157787 $isvala 26 $42@305 $431983
12 $173@42 ¥171858 27 $51183%9 $4358335@
13 $138757 $185237 23 $345285 $435591
14 $294331 $199329 a3 $521587 $S51s32%
13 3238117 $216514 20 $545354 $3535387

BREAKEYEN YERAR = 11 ERERK-EVEN AT AHT:
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CASE MUMBER: 16 PARAMETERS ARE AS FOLLOWS:

COST FACTOR ABOYE GROUND EARTH SHELTER
FIRST COST ¥ 84008 $ 98358
ANNUAL ENERGY COST ¥ 1225 $ 3958
FINRNCING RRATE 96.88% 88.086%
MORTGAGE RATE 13.508x% 13.58%
MORTGAGE POINTS 1.58% 2.88%
INS. REDUCTION B8.08% 8.00x%

COMMON PRRAMETERS:

INFLATION RATE: S.78%
ENERGY ESCALATION FATE: S.708%
REAL ESTRTE ARPP. RFATE: 6.08x%

BREARKDOWMN QOF FIRST COSTS:

DOWMPARYMENT $ 34080 $ 18192

LOAN ORIG. FEE. % 756 $ rZs

PRIVATE MORT. INS. ¥ 378 ¥ 8

PREPARID INS. ¥ 4808 ¥ 489

MORTGAGE POINTS ¥ 1134 $ 1455

GEN.CLOSING COSTS 3 361 % 351

TOTAL UPFROMT COST $ 11429 ¥ 21145

COMPARATIVYE SUMMARY OF RUMMIMG TOTALS HHT YEAR = 3

YEARR A5 EsS TERR A-G E- S
8 $ 11429 $ 21145
1 $ 23056 $ 32585 1e $228331 $217274
2 $ 34750 $ 43941 17 $242355 $23829°7
3 $ 463538 $ 55455 13 $256548 $243452
4 $ 58435 $ 57063 12 $2vB921 $256746
3 $ 70720 $ V8827 o8 $289454 $z2vis1z2
6 $ 33496 $ 98835 2 $304216 $285288
v $ 96343 $182561 22 $319138 $293968
8 $199327 $114681 2! $334387 $312%901
9 $122442 $126756 24 $£343821 $327818
18 $137379 $133855 2 $£365507 $241587
11 $151358 $1352227 25 $382455 $358822
12 $154343 $184692 27 $32938¢382 $378754
13 $178465 $177257 28 $4152084 $38571S
14 $1932222 $189927 29 $432838 $488913
15 $214457 3294375 8 $473957 $422459

BREAKEVYEH YERR = 12 ERERL-EVEN AT AHT: ¥
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CASE NUMBER: 1V PARAMETERS ARE A% FOLLOWS:

COST FACTOR ABOYE GROUND EARTH SHELTER
FIRST COST $ 73840 $ 21208
AMNURL ENERGY COST $ 1228 $ 683
FINANCIMNG RATE 98.88% 58.80%
MORTGAGE RATE 13.58% 13.50%
MORTGARGE POINTS 1.58% 2.88%
INS. REDUCTION B.88% 19.88%

COMMON PARAMETERS:

INFLATION RATE: S.78%
ENERGY ESCALATION RRTE!: 11.48%
REAL ESTATE RPP. RFTE: £.80%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 7384 ¥ le240

LOAN ORIG. FEE. $ £357 $ 6358

PRIVATE MORT. INS. $ 329 $ g

PREFPAID INS. ¥ 348 ¥ 341

MORTGAGE POINTS ¥ 986 ¥ 1299

GEN.CLOSING COSTS $ 361 ¥ 381

TOTAL UPFRONT COST $ 9985 ¥ 18891

COMPRRATIVE SUMMARY OF RUMNING TOTHLS AHT YEARR = 3

YEAR AsG E-sS YEAR B~ G E~-S
a ¥ 9985 ¥ 123891
1 $ 28223 $ 28765 le $223188 $138682815
2 $ 38617 $ 38736 17 $23%61% $289725
3 $ 41188 $ 48787 12 $25€918 $2231B24
4 ¥ 51984 $ 58943 139 $27358%2 $236755
S $ 63282 $ 59293 28 $298212 $252392
) $ 750845 $ 73715 21 $318447 . $267142
7 $ 37833 $ 98289 22 $339892 $282438
3 $ 39421 $191830 23 $3628585 $298501
9 $11208584 $111944 24 $388379 $315254
18 $1273828 $123863 25 $412948 $333811
11 $140730 $135157 28 $441778 $351512
12 $1354383 $146543 av $471684 $371837
13 $158344 $152366 2 £5Q@39@2 $¥3917A8
14 $133615 $178335 29 $532695 $413544
15 $297298 $134252 38 ¥e8l111% $443074

BREAKEVYEN YERAR = 9 EFEAK-EVYEN AT AHT: ¥
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CASE NUMBER: 18 FARAMETERS ARE AS FOLLOWS:

COST FACTAR ABOYE GROUND EARTH SHELTER
FIRST COST $ 73040 $ 21280
ANNUARL ENERGY COST $ 1225 $ 683
FINANCING RRTE 98.806% 38.88%
MORTGAGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.50% 2.088%
INS. REDUCTION 8.0808% 18.80%

COMMON PRRAMETERS:

INFLATION RATE: 5.78%

ENERGY ESCRLATION RRTE: S.78%

REAL ESTATE APP. RATE: 6.80%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 7304 $ 16248

LOAN ORIG. FEE. ¥ 657 ¥ §58

PRIVATE MORT. INS. 3 329 $ 8

PREPAID INS. $ 348 % 341

MORTGAGE POINTS $ 986 $ 1299

GEN.CLOSING COSTS ¥ 361 $ 361

TOTAL UPFROMT COST $ 9985 $ 18891

COMPARATIVYE ZUMMARY OF RUNMING TOTHLS AHT YEAR = 2

YEAR AsG E/S YEHRR R-G E-sS
8 $ 9985 $ 18391
1 $ 208223 $ 28768 18 $2640824 $137420
2 $ 38547 $ 38701 17 $216680 $1983%6
3 $ 48967 § 4857 i3 $229445 $289458
4 $ 51496 $ 53715 19 $242390 $220604
S $ 62456 $ 68884 29 $259495 $233271
& $ 73734 $ 79668 21 $272829 . (244812
7 $ 35138 $ 39328 22 $286379 $256857
8 $ 36574 § 998673 23 $389144 $267613
9 $1938341 $118895 24 $31415@ $273285
18 $122425 $121418 25 $329483 $291259
11 $134343 $13197°7 28 $3243928 $3B3186
12 $146383 $142597 27 $358727 $315258
13 $1538552 $15323: 23 $373821 $327451
14 $17085¢ $154933 29 $389227 $3391325
i3 $131643 $178522 38 $423718 $352425

BREAKEYEN YERR = 18 BRERK-EYEM AT AHT: ¥



CASE NUMBER: 19

COST FACTOR

PARAMETERS ARE AS FOLLOWS:

REOVE GROUMD

EARTH SHELTER
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FIRST COST $ 73848 $ 312806

ANNUAL ENERGY COST $ 1225 $ €83

FINRNCING RATE 98.808% 80.,80%

MORTGAGE RATE 13.58% 13.508%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION 8.88x 8.88x%

COMMON PARAMETERS:

INFLATION RRTE: S5.78%

ENERGY ESCRALATION RATE: 11.40%

REAL ESTATE APP. RATE: 6.088%

BREAKDOWMN OF FIRST COSTS:

DOWNPRYMENT ¥ 7504 ¥ 16240

LOAN ORIG. FEE. $ 5357 $ 538

PRIVATE MORT. INS. ¥ 329 $ ]

PREPRID INS. ¥ 348 $ 379

MORTGAGE POINTS ¥ 988 $ 1299

.GEN.CLOSING COSTS ¥ 361 ¥ 2861

TOTAL UPFRONT COST $ 9985 $ 13929

COMPARRATIVYE SUMMARY QF RUNNIMG TRTALS AHT YEAR = 3

YEAR R+ G E~S TEAP. R E~sS
8 $ 9985 $ 13929
1 $ 282209 § 28843 ie §223891 $197743
2 $ 38611 § 33853 17 $239604 $218713
3 $ 41179 $ 48940 18 $256903 $224881
4 $ 51952 $ 59151 13 $275077 $237877
5 $ B3267 $ 69544 28 $29819°7 $253S79
5 $ 75031 $ S8v17 21 $318432 . $268393
I4 $ 37863 § 38645 22 $339877 $283804
8 $ 33485 $191445 23 $38287VH $299831
9 $112869 $112420 24 $386964 $316699
1a $127373 $12440°% as $413933 $3343521
11 $14075% $125782 25 £441752 $35308s
12 $1545682 $147318 a7 $471869 $37257¢
13 $153829 $1359189 23 $583387 $393488
la $133680 171134 23 $5386831 $415412
15 $287283 $18511s ) $581188 $4449067

BRERKEVEN YERAR = 19 EREAK-EYEM AT AHT:




CASE NUMBER: 28

PARRMETERS HARE RS

FOLLQb=:
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COST FACTOR REOYE GROUND EARTH SHELTER

FIRST COST $ 73048 $ 81289

AMMURL ENERGY COST $ 1225 $ 583

FINANCING RRTE 98.088% 28.88x%

MORTGAGE RATE 13.58% 13.58x%

MORTGAGE POINTS 1.368% 2.80%

INS. REDUCTION 8.88% 8.80%

COMMON PARAMETERS:

INFLATION RRATE: S5.70%

ENERGY ESCHLATION FATE: S.78%

REAL ESTATE APP. RATE: 6.88%

BREAKDOWN OF FIRST COSTS

DOWNPRYMENT $ 7384 ¥ 15248

LOAN ORIG. FEE. ¥ 6357 ¥ 5358

PRIVATE MORT. INS. ¥ 329 $ 3

PREPAID INS. ¥ 348 $ 379

MORTGAGE POIMTS $ 386 $ 1299

GEN.CLOSING COS3T3 $ 361 $ 351

TOTAL UPFRONT COST $ 9935 $ 13929

COMPARATIYE SUMMARY OF RUNNING TOTHALS AHT YEAR

YEAR ARG E-S YERR A~ G E-S
8 $ 9985 $ 18929
1 $ 282209 § 28843 15 $20488°9 $183343
2 $ 38541 $ 388183 17 $216865 $19938%
3 $ 489358 $ 438835 18 $229438 $21@8513
4 $ 51484 $ 589179 13 $242375 $221726
3 $ 52441 $ 89135 28 $£2359430 $234455
& $ 73719 $ 79363 21 $272814 $2435863
7 $ 33123 $ 39684 az $286360 $257373
8 $ 96659 $186060833 23 388129 $268393
9 $1838325 $118571 24 $314135 $288730
18 $122419 $121957 25 $329393 $232769
11 $134328 $132582 28 $343913 $384760
12 $1463683 $143267 27 $358712 $31£389
13 $1358537 $154815 28 $3738856 $329164
14 $179841 3164232 23 $389212 $341593
1S5 $1916323 $177388 za $429763 $368258

BREAKEVYEN YERR = 18 EREARK-EVEM AT RHT:
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CASE NUMBER: 21 PARAMETERS ARE AS FOLLOWS:

COST FACTOR ABOYE GROUMD EARTH SHELTER
FIRST COST $ 73840 $ 212808
ANNUARL ENERGY COST $ 1225 ¥ 938
FINAHMCING RATE 98.080x% 80.080x%
MORTGAGE RATE 13.58x% 13.58%
MORTGAGE POINTS 1.58% 2.808%
INS. REDUCTION 8.88% 18.88x%

COMMON PRRAMETERS:

INFLATION RATE: S.78%
ENERGY ESCALATION FRATE: 11.48%
REAL ESTATE APP. RATE: €.088%

BREAKDOWM OF FIRST COSTS:

DOWNPAYMENT $ 7384 $ 16249

LOAN ORIG. FEE. 3 657 ¥ €358

PRIVATE MORT. INS. ¥ 329 $ %]

PREPRID INS. 3 348 $ 341

MORTGAGE POINTS ¥ 388 $ 1299

GEN.CLOSING COSTS $ 381 $ 361

TOTAL UPFRONT COST $ 9983 ¥ 18891

COMPARATIYE 3SUMMARY OF RUMNIMG TOTALS AHT YEAR = 3

YERR A/G E-S YERR A G E~3
g $ 99835 $ 1388351
1 $ 28223 ¥ 29111 1e $223105 $218811
2 ¥ 38617 $ 39463 17 $239619 $225662
3 ¥ 41188 $ 49944 12 $256718 $241123
4 $ 51964 $ 68382 14 $275092 $257va2se
S $ 53282 $ 71458 24 $298212 $275582
5 $ 75048 $ 32472 21 $3138447 . $293321
7 $ 37083 $ 93708 22 $339892 $311997
8 $ 99421 $185182 23 $362885 ¥331719
9 $1120984 $118914 24 $338379 $35z2504
19 $127388 $129749 25 $413948 $374965
11 $148720 $1428S3 26 3441778 $393594
12 $154533 ¥154675 27 $471584 $423331
13 $158244 $167653 28 $£393°%82 $435@863
14 $1233615 $131828 29 $53885% $479891
13 $287293 $196505 =8 $581115 $517219

BREARKEVEMN YERR = 173 BREAK-EYEN AT AHT: ¥



CASE NUMBER: 22

COST FACTOR

PARAMETERS RRE AS FOLLOWS:

ABOYE GROUMD

EARTH SHELTER
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FIRST COST $ 73948 5 31299

ANMUAL ENERGY COST $ 1225 $ 2950

FINAMCING RATE 99.68% 30.00%

MORTGAGE RATE 13.568% 13.50%

MORTGAGE POINTS 1.58% 2.008%

INS. REDUCTION 9.00% 19.080%

COMMON PARAMETERS:

INFLATION RRTE: 5.70%

ENERGY ESCALATION FATE: 5.708%

REAL ESTATE RPP. RATE: 6.008%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT $ 7384 $ 16249

LOAN ORIG. FEE. 5 657 $ 658

PRIVATE MORT. INS. $ 329 $ 8

PREPAID INS. % 348 $ 341

MORTGAGE POINTS $ 986 $ 1299

GEN.CLOSING COSTS 5 361 $ 381

TOTAL UPFRONT COST $ 9985 5 158591

COMPRARATIYE SUMMARY OF RUNNING TATALS AHT YERR = §

YEAR A/G E S YERR A-G E~3
] $ 9955 5 13891
1 $ 20223 $ 25111 15 $2949384 $196061
2 $ 30547 $ 39411 17 $216688 $207374
3 $ 49967 $ 49772 13 $229445 $213329
4 $ 51496 $ 60219 19 $2423%0 $231904
5 $ 52458 $ 78813 20 $259495 $245568
6 $ 73734 $ 51455 21 $272829 .  $257947
7 $ 35133 $ 921933 22 $286375 $278497
3 $ 95674 $193851 23 $399144 $233221
9 $1958341 $114010 24 $3141509 $296128
19 $£122425 $125999 25 $329408 $309487
11 $134343 $137062 25 $343923 $322713
12 $1453383 $148317 27 $358727 $336235
13 $158552 $159673 23 $375821 $349937
14 $179856 $171133 o9 $389227 $363988
15 $191643 $184371 39 $423718 $354302

BREAKEYEN YEAR = 15 BREARK-EYEM AT RAHT:



CASE NUMBER: 23

COST FRCTOR

PARAMETERS RRE AS FOLLOWS:

REOVE GROUND

EARTH SHELTER

239

FIRST COST $ 73048 $ 81208

ANNUAL EMERGY COST $ 1225 $ 958

FINANCING RARTE 98.808% 208.008%

MORTGAGE RATE 13.58% 13.58x%

MORTGAGE POINTS 1.58% 2.88%

INS. REDUCTION 8.088% 8.080%

COMMON PRARAMETERS:

INFLATION RRTE: S.7B8%

ENERGY ESCALATION RATE: 11.48%

REAL ESTATE APP. RATE: 6.80%

BRERKDOWN OF FIRST COSTS:

DOWMPAYMENT $ 7384 $ 182409

LOAN ORIG. FEE. % 657 ¥ €58

PRIVATE MORT. INS. ¥ 329 $ 8

PREPAID INS. $ 348 ¥ 379

MORTGAGE POINTS ¥ 986 ¥ 1299

GEN.CLOSING COSTS $ 361 $ 361

TOTAL UPFRONMT COST $ 9985 $ 13329

COMPARATIYE SUMMARY OF RUNMNING TOTALS AHT YEARR

YERR RsG EsS YEAR ARG E.-3
8 ¥ 9985 $ 183929
1 $ 28220 $ 29188 15 $223891 $211739
2 $ 30611 $ 39582 e $239604 $22656655
3 $ 41179 $ 58183 13 $256903 $242189
4 $ 51952 $ £0@7Y35 19 $275877 $258384
S $ 83267 $ 71789 28 $2938197 $278769
& $ 756831 $ 82774 21 $318432 . $234572
7 $ 37068 $ 94862 22 $339877 $313313
] § 99405 $£185597 23 $352679 $333899
9 $112069 $117398 24 $386964 $354849
18 $127373 $130290 25 $413933 $376475
11 $140765 $1426583 26 $441763 $4801583
12 $13545658 $1553453 av $471669 $425470
13 $158829 $16838°7 28 $583887 $452568
14 $1336068 $131825 29 $532581 $48153%
15 $2872383 $137378 38 $€811986 $519852

BREAKEVEN YERR = 123 BREARK-EYEMN AT AHT:
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CASE NUMBER: 2¢ FARAMETERS ARE AS FOLLOWE:

COST FACTOR ABOVE GROUND EARTH SHELTER
FIRST COST ¥ 73840 ¥ 512088
ANNURAL ENERGY COST $ 1225 $ 258
FINANCING RATE %8.88x% 88.88%
MORTGAGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.80%
INS. REDUCTION 8.08% 8.808x

COMMON PARAMETERS:

INFLATION RATE: S.re%

ENERGY ESCALATION FRTE: S.78x%

REAL ESTATE APP. RATE: 6.088%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT ¥ 7384 ¥ le240

LOAN ORIG. FEE. ¥ €657 ¥ 5358

PRIVATE MORT. INS. $ 329 $ 8

PREPARID INS. £ 348 $ 3r9

MORTGARGE POINTS ¥ 986 ¥ 1299

GEN.CLOSING COSTS $ 361 $ 261

TOTAL UPFRONT COST $ 9983 $ 18929

COMPARATIVE SUMMARY QF RUNMIMGE TOTALS HHT YERR = =2

YEAR ARG EsS YEAR H-G EsS
8 $ 9985 $ 13929 :
1 $ 28229 $ 291885 1& $204069 $196939
2 $ 308541 $ 393523 17 $218685 $2838857
3 § 48958 $ 49931 18 $223439 $228877
4 $ 51484 § 58422 19 $242375 $233026
S § 52441 $ 71069 28 $£25%488 $2486747
& $ 73719 $ 31757 21 £272814 - $239198
7 $ 35123 $ 92554 22 $236360 $271813
8 $ 96659 £183465 23 $3208812%9 $284c01
9 $183326 $114486 2« $314135 $297573
18 $122419 $126441 235 $329393 $318917
11 $134328 $137667 2E $343913 $324287
= $146388 $148937 27 $358712 $337874
13 $138537 $156487 28 $3738886 $3516%98
14 $170841 171932 29 $339212 $365743
15 $131633 $1252325 38 $425783 $386135

BREAKEVEN YERAR = 15 BREAK-EYEM AT AHT: ¥
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CASE NUMBER: X1

COST FACTOR

PARAMETERS RRE RS

ABOVE GROUMD

FOLLOUWS:

EARTH SHELTER

242

FIRST COST $ 80000 $ 84000

ANNUAL ENERGY COST $ 1200 ¥ 4080

FINARMCING RATE 908.088x% 38.808X%

MORTGAGE RATE 12.58% 13.58%

MORTGAGE POINTS 1.58% 2.808%

INS. REDUCTION B8.808x% 25.80%

COMMON PARAMETERS:

INFLATION RATE: 8.080%

ENERGY ESCALATION FATE: 14.80%

REAL ESTATE RPP. RATE: 6.088%

BREAKDOWN OF FIRST COSTS:

DOWNPARYMENMT $ 3Buvo $ 15300

LOAN ORIG. FEE. ¥ 728 $ 672

PRIYATE MORT. INS. 3 368 $ a

PREPAID INS. ’ $ 372 ¥ 388

MORTGARGE POINTS $ 1089 $ 1344

GEN.CLOSING COSTS $ 381 3 361

TOTAL UPFRONT COST ¥ 18893 $ 13477

COMPARATIVE SUMMARY OF RUNNING TOTHLS AHT “EAR

YERR R-G E/3S YERR R/ G EsS
8 $ 18893 $ 19477
1 $ 22925 $ 29412 15 $2523123 $15595
2 $ 33356 $ 339418 17 $273189 $208344
3 $ 44885 $ 49483 12 $294772 $222386
4 $ Se661 $ 59652 19 $317993 $236246
S $ 589856 $ 69929 28 $3481709 $254135
5 $ 31874 $ 2832s 21 $3735193 $259362
7 $ 95128 $ 98853 22 $484525 $2853809
3 $188774 $181544 23 $4364389 $382234
9 $122878 $1123%0 24 $471454 $326109
18 $139888 $124921 25 $511183 $339124
11 $1559043 $136134 26 $5533293 $359448
12 $1702239 $147554 27 $F@B124 $381237
13 $13v3z2 $159211 28 $851923 $484723
14 $284624 $17113%9 23 $789429 $438135
15 $223716 $183374 38 $¥317452 $464731

BRERKEVEN YERAR = &

ERERK-EVEM RT AHT:



SUMMARY OF ALL AHHUAL COST3: COHVEHTIOMAL HOME: CRSE HUMBER:D X1

MORTGHGEIHUNEONNERS HnHUHL'EXTERIUR HVAC ‘RUDF
MAIH

I l OFPP. AH. IRUNHIHG
YEAR | COST

INSURANHCE |EMERGY |PRINTING [REFLACE. |MATHT. COST PMI TOTHL

<] $ 18893
1 ¥ 9833 $ 373 $ 1260 % %) ¥ 6 % 8 $ -515 ¢ 188 $ 22026
2 ¥ 9893 $ 463 ¥ 1368 # o ¥ 8 # B % -515 $% 188 $ 33356
3 $ 9893 § 411 ¥ 1568 # %] ¥ 6 % 8 % -515 # 1808 $ 44885
4 ¥ 98393 $ 440 § 1778 % a ¥ 6 % 6 ¢ -515 ¥ 188 $ ©ScE6l
S ¥ 9833 $ 465 § 2027 % 272 $ 6 % 8 $ -515 $ 188 $ ©898¢%
L 9893 $ 565 $ 2318 $ a ¥ 8 % o % +80 $ 180 § 81874
4 $ 9893 $ 539 § 2634 % a ¥ 6 % 6 % +0 $ 180 $ 95120
g ¥ 9833 $ 578 $ 3063 % a ¥ 6 % 8 % +80 $ 180 $ 188774
9 ¥ 9893 $ 605 ¥ 3423 ¥ %) $ 8 % g $ +0 $ 180 $ 122876
10 ¥ 9893 $ 633 $ 3982 $ 4080 F 1999 % 8 % +0 $ 180 $ 139888
11 ¥ 9893 $ 633 ¥ 4449 § e ¥ 8 % 6 % +@ § 186 $ 155048
12 ¥ 9833 § €33 $ SB7l ¥ e ¥ 6 % 8 % +0 $ 188 ¢ 178830
13 ¥ 9893 ¥ 633 § 5781 3% a ¥ 6 % 8 % +@ § 188 $ 187322
14 ¥ 9833 § 638 ¥ 6591 % a ¥ a % e % +8 $ 180 $ 204624
15 ¥ 9893 $ 638 § 7514 & 587 ¥ 8 #1lB250 % +0 $ 188 $ 233716
16 ¥ 9893 $ 633 ¥ 85ee ¥ 8 ¥ a 3 e % +8 $ @ $ 252813
v $ 2893 $§ 633 § 9765 ¥ a ¥ g 3 8 % +0 $ e $ 273189
18 ¥ 9893 ¥ 638 $11132 % %) ¥ 6 % B % +8 $ 0 $ 294772
139 $ 9893 $ 638 $12690 % 5] ¥ 6 3 8 $ +0 % @ $ 317993
20 $ 9893 ¥ 635 $144e7 $ 863 ¥ 4316 # 6 % +0 % @ § 348178
21 ¥ 9893 $ 638 $16492 # %) ¥ 0 % B ¥ +8 # 6 $ 375193
22 $ 9893 $ 638 $¥1s8801 # a ¥ o % B % +0 $ 8 $ 484525
23 $ 9893 ¥ €38 $21433 a ¥ o % B % +0 $ B $ 436489
24 ¥ 9893 § 638 §ad4434 % e E 8 ¥ 6 % +8 % B $ 471454
295 ¥ 9833 $ 633 $27855 # 128 ¥ 8 ¥ 6 % +0 ¢ 6 $ 5111886
26 ¥ 9893 § 635 $41754 % a ¥ g % a 3 +@ $ 0 $ 553393
27 ¥ 9893 $ €33 $:56200 # a ¥ g % o ¥ +8 $ 6 $ coo124
25 ¥ 9893 $ 633 $<1268 % a ¥ 8 % B % +0 $ 8 $ 651923
29 ¥ 9893 $ 633 $<7B45 ¥ 8 ¥ 6 % 6 % +0 ¥ @ $ 709499
e ¥ 9893 $ 633 $H3832 % 1863 ¥ 9317 ¥32eld $ +0 ¥ 8 § 81v452

*%+% = BRERKEVEH YERR
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SUMMARY OF ALL AHHUAL COSTS: EARTH SHELTER: CRSE HUMEER: 1

MORTGARGE | HOMEOWNERS | ARHHUAL EKTERIURI HVRC IRDDF ' OPP. I AH. |RUHNHIHG

YERR COST IHSURAMCE |EHERGY |PAIHTIHG |REFPLACE. |MATHT. COST FMI TOTHL
a $ 19477
1 $ 9233 ¥ 5oz % 4886 $ 0] ¥ 6 ¥ 6 £ +8 $ 8 & 29412
2 E ] 9233 $ 365 § 456 % 8 ¥ o % g % +8 ¢ @ & 39410
3 ¥ 9233 $ 220 § 528 $ e ¥ 6 ¢ b % +8 $ @ ¥ 49483
4 4 3233 §F 344 $ 593 % 5] $ a % e % +8 % 8 § 359652
3 ¥ 9233 $ 3e8 $ o675 % a $ g ¢ B % +0 % 8 § 59929
#£%%  # 9233 $ 393 $§ 7V % <] ¥ 6 % a % +0 § 6 § 88326
7 ¥ 9233 $ 422 $ 38v3 % 8 ¥ g £ g % +8 $ 8@ $ 98853
8 ¥ 9233 % 452 ¥ 1lov1l % 17 ¥ 8 % 6 % +9 ¥ 0 % 181544
9 ¥ 9233 F 473 ¥ 1141 % 0] ¥ 6 % 6 £ +8 B & 1123906
18 ¥ 9233 $ 497 $ 1361 % B ¥ 1499 & 6 +2 $ 6§ 124921
11 ¥ 9233 ¥ 4597 ¥ 1483 % 5] ¥ B % B % +90 % a % 136134
12 ¥ 9233 ¥ 497 $ le98 % %] ¥ e % 8 % +0 § 6 $ 147554
13 ¥ 9233 ¥ 497 $ 1927 # %] ¥ g ¥ 0 % +8 % 8 % 159211
14 ¥ 9233 $ 497 ¥ 2197 % <) ¥ 8 ¥ 8 £ +0 $ 8 $ 171139
15 $ 9233 ¥ 497 $ 2585 ¢ 8 ¥ 6 % 6 % +0 % @ ¥ 183374
le ¥ 9233 F 497 $ 2855 ¥ 0] ¥ I 3 6 £ +0 # @ #$ 1955959
17 ¥ 9233 ¥ 497 ¥ 3255 % a ¥ B % 8 +@ % @6 $ 288944
18 ¥ 9233 $ 497 ¥ 3711 % a ¥ g % 8 ¥ 8 $ B $ 222386
19 ¥ 9233 $ 497 ¥ 4236 % a ¥ g ¥ 8 % +0 ¥ @ $ 235346
20 ¥ 9233 $ 437 § 4822 % 5] $ 3237 % 8 % +0 % B $ 254135
21 ¥ 9233 $ 497 ¥ 5497 % @ ¥ g % 6 % +0 $ B $ 269362
22 ¥ 2233 $ 497 ¥ 6267 ¥ o ¥ 8 % 8 3 +0 ¥ 0 # 285360
23 ¥ 9233 $ 497 F 7144 ¥ o ¥ 15 I B ¥ +0 % 8 & 382234
24 ¥ 9233 $ 497 ¥ 8145 % e ¥ (SR 3 0 ¥ +8 % @8 ¢ 3208189
23 ¥ 9233 ¥ 497 ¥ 9285 % 8 ¥ 15 B 6 % +0 # @ ¥ 339124
26 ¥ 9233 § 497 $18585 % a # 8 % 6 % +0 # @ $ 359440
av ¥ 9233 ¥ 497 §12087 ¢ a ¥ g % a % +@0 ¥ B $ 381237
28 ¥ 9233 $ 497 $13756 ¥ a ¥ a 3 8 ¥ +0 § B % 484723
29 ¥ 9233 ¥ 437 $15632 ¢ o ¥ 6 ¥ 6 % +0 ¥ B ¥§ 438135
368 $ 9233 $ 497 $17377 % 5] ¥ 6988 ¥ e ¥ +8 § B $ 464731

*#%%x = BREAKEVEM YERR
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CASE MUMBER: K2 PARAMETERS ARE AS FOLLOWS:

COST FACTOR AEBOYE GROUMND EARTH SHELTER
FIRST COST $ 906809 $188388
ANNURL ENERGY COST $ 10499 $ 458
FINANCING RATE 98.00% 26.868%
MORTGASE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.80%
INS. REDUCTION 8.98x% 15.88x%

COMMON PRARAMETERS:

INFLATION RATE: S5.70%
ENERGY ESCALRTION FATE: S.80%
REAL ESTATE APP. RATE: €.080%

BREAKDOWN QF FIRST COSTS:

DOWNPRYMENT $ 2uv0. $ 29100

LOAN ORIG. FEE. $ g1 % 206

PRIYATE MORT. INS. ¥ 485 % g

PREPRID INS. ¥ 489 % 378

MORTGRGE POINTS ¥ 1215 $ 1813

GEN.CLOSING COSTS $ 361 ¥ 361

TOTAL UPFRONT COST $ 12280 $ 23318

COMPARATIYE SUMMARY OF RUNNIMG TOTALS AHT YEARAR = 3

YEAR A-G E~S YERR H.-G EsS
8 $ 12289 $ 23313
1 $ 24277 $ 35229 15 $2371886 $230645
2 $ 36422 $ 47131 17 $23112°7 $24338°7
3 ¥ 48642 $ 59173 18 $265263 $2561°77
4 $ 608949 $ 71231 139 $279514 $265019
3 $ 74896 $ 33841 28 $2390845 $285929
& $ 37259 $ 96813 21 $313542 - $298383
7 $198525 $1838252 a2 $328172 $311396
8 $113982 $1285¢g9 23 $342941 $324971
9 $127383 $132953 . 24 $357857 $338112
10 $143945 $147715 235 $375195 $352835
11 $157521 $158203 26 $398426 $366113
12 $171378 $172737 27 $48582¢ $379477
13 $1385221 $1353064 23 $421483 $392317
14 $133154 $137912 29 $437167 $485448
13 $223177 $217951 28 $482874 $4426811

BRERKEVYEN YERR = 14 EREAK-EVYEN AT AHT:



SUMMARY OF ALL AHHUARL COSTS: COHYEHTIOHNAL HOME: CHSE HUMBER: X2

T
MORTGRGE HDMEDNNERSIHNNUHL

l EHTERIGR' HYAC IRDUF OFP. AN. IRUHHIHG
YEAR | COST INSURAHCE | EMERGY |PRIHNTING [REPLACE. |MAIHT. COST PMI TOTHL
8 $ 12200
1 $ 11129 $ 412 $ 1698 a $ 8 % B § -667 $ 203 $ 24277
Py §F 11129 $ 439 $ 1850 % @ $ 0 % B % -667 § 283 $ 36422
3 § 11129 § 452 $ 1163 ¢ <] $ a % 0 ¢ -667 § 203 $ 48542
4 $ 11129 § 484 $ 1158 % o} ¥ a % B $ -667 & 203 $§ 60949
5 F 11129 $ 517 $ 1216 $ 749 $ 0 % 8 % -667 § 203 $ 74898
5 $ 11129 F 555 $ 127c $% 8 E a % 6 % +@ & 283 $ §7259
v F 11129 $ 594 $ 1348 % 2 $ 8 % 8 % +0 $ 283 § 188525
g F 11129 $ 633 $ 1487 % 8 $ 6 % 6 % +B ¥ 203 § 1139062
9 $ 11129 ¥ 672 $ 1477 % @ > 6 % g % +8 § 283 § 127383
19 $ 11129 § 715 $ 1551 % 988 § 1976 8 % +0 § 283 § 143945
11 $ 11129 $ 715 $ 1629 % B ¥ 0 % I +0 & 283 £ 157621
iz 11129 $ 715 $ 1710 % a ¥ a % (I +@ & 293 £ 171378
13 $ 11129 § 715 $ 1796 % 8 § a % 6 % +0 $ 203 $ 185221
#%%% & 11129 § 715 § 16886 # 8 $ 8 % a $ +0 F 203 § 199154
15 $ 11129 $ 715 ¥ 1988 § 1384 $ 8 % 8692 % +0 % 283 § 223177
16 $ 11129 $ 715 $ 2079 % 8 $ 8 $ 6 % +8 % 8 ¢ 237180
17 $ 11129 $ 715 ¥ 2183 % ] $ a % @ % +0 % @ ¢ 251127
18 $ 11129 § 715 § 2292 % a ¥ a ¥ a % +0 § 8 $ 265263
19 $ 11129 § 715 $ 2407 % a $ 8 % 0 % +6 $ 8§ 279514
26 $ 11129 ¥ 715 § 2527 % 1720 $ 3448 % g9 3 +0 % B % 299945
21 $ 11129 $ 715 ¥ 2653 % a $ 8 % 8 % +8 % 8 % 213542
2z $ 11129 § 715 § 2786 ¢ 8 ¥ a % I R B ¥ 328172
23 § 11129 § 715 $ 2925 % o ¥ 8 % 9 % +8 % 8 $ 342941
24 § 11129 $ 715 § 3972 % 8 ¥ 6 % g ¥ +0 % B $ 357857
25 $§ 11129 $ 715 $ 3225 % 2270 E 6 % a $ +8 $ @ % 375196
26 F 11129 $ 715 ¥ 3386 @ $ 8 % 0 % +0 % 0 $ 398426
i F 11129 $ 715 ¥ 3556 % 8 £ 8 % @ % +0 $ 8 $ 485526
28 $ 11129 $ 715 $ 3733 % 5} ¥ 8 % e % +0 % 8 % 421483
29 $ 11129 $ 715 $ 3928 # :) 3 8 % o % +08 # 0 ¢ 437167
38 $ 11129 $ 715 F 4116 $ 2995 § 5939 $19953 % +0 § 8 ¥ 4828674

+¥%#% = BREAKEYEN YEAR
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SUMMARY OF ALL ANHUAL COSTS: EARTH SHELTER: CASE HUMEER: X2

MORTGAGE | HOMEOWNERS | AHMUAL |EXTERIOR| HWYAC |RDUF l OFP. l AN. |RUHHIHG

YEAR | COST | INSURAHCE|EHERGY |PRINTINGIREFLACE. |MATIHT. COST | PMI | TOTAL
%) $ 23318
1 $§ 118808 $ 381 $¥ 458 % a ¥ e % 6 % +8 $ 6 % 35229
2 $ 11888 $ 393 ¥ 473 % (5] ¥ g ¢ a % +0 ¥ 8 % 47181
3 $ 11080 ¥ 421 $# 49 % o ¥ a % 8 ¥ +0 $ 8 $ 59178
4 ¥ 11os0 $ 452 $ 521 $ @ ¥ 6 % 6 % +0 $ 6 £ 71231
S $ 11880 $ 4384 $ 547 % 499 ¥ 8 ¥ 6 % +0 % o $ 53841
) $ 118380 $ 517 $ 574 % a ¥ 6 % 6 $ +t0 ¢ 8 $ 95013
4 ¥ 110380 $ 5356 ¥ o503 % (5] ¥ 8 % e % +0 ¥ @ % 1688252
8 ¥ 1186806 § 684 $ 633 ¢ e ¥ g 3 e % +0 $ 8§ 128569
9 ¥ 116386 $ 639 $ €65 ¢ (5] ¥ 6 3 6 % +0 % B $ 132953
18 $ 116306 § 679 $# 698 % 659 ¥ 1e47 # @ % +8 ¢ B #% 147716
11 $ 110309 ¥ 679 $ 733 % %) ¥ 8 g % +0 % @ § lcBzops
12 $ 11ieso $ 679 § 770 % e $ 6 ¥ 8 ¥ +0 $ B $ 172737
13 $ 11080 $ 679 ¥ G658 % @ ¥ a % 8 % +0 % 8 ¥ 185304
#xx% § 11888 ¥ 679 ¥ 549 % <) E 5 a % 6 ¢ +0 % 8 % 197912
13 ¥ 1lilose $ 679 ¥ 891 ¢ 89 ¥ B % 5513 # +0 B8 & 217951
1e $ 11lese $ 679 ¥ 936 % @ ¥ B % g % +9 $ @ $ 238646
17 ¥ 11838 $ 679 $§ 982 % 8 ¥ g % 8 3 +0 ¥ 6 $ 243387
18 ¥ 116308 $ 679 ¥ 1831 % (<) ¥ 6 ¢ g % +0 $ 6 $ 256177
139 $ 11083806 § 679 ¥ 1883 # 5] ¥ a ¥ 6 3 +0 $ 8 $ 259819
28 § 11638 $ 673 ¥ 1137 ¢ 1147 ¥ 2267 % 8 ¥ +0 ¥ @ § 285929
21 ¥ 1iese $ 673 $ 1194 % a $ a % 8 % +0 % @ $§ 298883
22 $ 110808 $ 679 $ 1254 % a ¥ a % 8 % +0 % 8 % 31189
23 $§ 1liece $ 673 ¥ 1316 % e ¥ g ¥ o % +0 % 8 % 324571
24 § 1106386 $ 679 § 1382 % 5] ¥ B % g % +0 ¥ @6 $ 338112
23 § 11686 ¥ 679 $# 1451 # 1513 ¥ 6 $ e % +0 ¥ 0 § 352835
26 $ 11838 § 679 F 1524 % a ¥ 6 % 8 % +0 % B % 366118
27 $§ 1lese $ 673 § lcBe % o ¥ e ¥ a % +8 % 8 $ 379477
28 $§ 116306 $ 673 $ lesa ¥ %) ¥ 8 3 8 $ +9 $ 0 $ 392917
29 § 11881 $ 673 $ 1764 % 0] E g % 6 % +0 % @ $ 4864409
30 $ 11uvs0 ¥ 679 $ 1852 # 133¢ ¥ 4991 $14973 ¢ +0 % B § 442811

*x++ = BREARKEVEH YERR

Lyt



248

CASE NUMBER: X3 PARAMETERS ARE AS FOLLOWS:

COST FRCTOR ABOVE GROUHMD EARTH SHELTER
FIRST COST $ 850w0 $ 850861
ANNUAL ENERGY COST $ 1225 ¥ 685
FINANCING RRTE 998.08x% 308.806%
MORTGAGE RATE 13.58% 13.58%
MORTGAGE POINTS 1.58% 2.88%
INS. REDUCTION 8.806x% 8.98x%

COMMON PARAMETERS:

INFLATION RRATE: S.78%
ENERGY ESCARLATION RATE: S.708%
REAL ESTATE RPP. RATE: 6.080%

BREAKDOWN OF FIRST COSTS:

DOWNPAYMENT ¥ 85eg $ 17Boe

LOAN ORIG. FEE. $ 769 ¥ €80

PRIYATE MORT. INS. % 383 $ 8

PREPRID INS. $ 406 $ 486

MORTGAGE POINTS $ 1148 $ 1368

GEN.CLOSING COSTS $ 361 $ 361

TOTAL UPFRONT COST 3 11563 ¥ 139887

COMPRARATIYE SUMMARY OF RUNNING TOTHLS AHT YERR = 2

YEARAR A-G E/S TERR A< E/S
a $ 11363 $ 198w\7
1 $ 23405 $ 38165 1g $2319828 $136244
2 $ 35319 $ 48359 17 $245177 $287728
3 § 47325 $ 51003 13 $2593563 $219295
4 $ 59441 $ 51527 13 $2748089 $2368951
S $ 72982 $ 72178 29 $292675 $244125
& $ 34348 $ 32847 21 $387570 - $255974
7 $ 9v¥s2sS $ 93c01 22 $322677 $267927
3 $118939 $184442 23 $333887 $279998
9 $124188 $115365 24 $353574 $292170
18 $139860 $127195 25 $37B393 $384552
11 $153365 $138263 28 $¥386474 $3170888
12 $18693%4 $149391 az $482834 $3296583
13 $138751 $158583 28 $419489 $342378
14 $194643 $171842 29 $436456 $355248
15 $217023 $184839 8 $478588 $374358

BREAKEYEN YERR = & ERERK-EVEN AT AHT: ¥



SUMMARY OF ALL AHHUAL COSTS: COHVENTIONAL HOME: CHSE HUMBER: K3

IMURTGHGE HOHEONHERS'HHNUHL EKTERIURI HYAC |RDUF I OPF. AH. |RUHNING

YEAR COsT INSURAHCE | EHERGY |PRIHTIHG [REFLACE. |MATHT. COST PMI | TOTAL
9 $§ 11563
1 $ 18511 $ 419 § 1225 % a $ 8 % 8 % -495 $ 191 $§ 23485
2 $ 18511 F 412 $ 1295 % B 3 a % @ % -495 $ 191 $ 35319
3 $ 18511 $ 430 $ 1369 % <} $ e 3 @ % -495 $ 191 § 47325
4 $ 10511 $§ 462 $ 1447 3 8 $ 0 % 8 ¥ -495 $ 191 $ 59441
5 $ 18511 $ 494 $ 1529 $ 331 $ 8 % @ % -495 $ 191 $ 72082
*%%% $ 10511 § 528 ¥ 1616 # a ¥ 6 % 8 % +0 $ 191 $ 848458
7 $ 16511 § 566 § 1768 % <} ¥ 8 % 8 % +8 % 191 $ 97825
8 $ 16511 $ 606 ¥ 1866 % 5} % 6 % @ % +0 $ 191 $ 119939
9 § 18511 $ 633 $ 1989 ¢ @ ¥ 0 § 9 % +0 $ 191 $ 124188
16 $§ 18511 $ 672 § 2017 $ 436 F 1345 # o % +0 $ 191 $ 1395608
11 $ 16511 F 572 § 2132 ¢ 9 $ 8 % 8 3% +9 ¢ 191 ¥ 153366
12 $ 186511 $ 672 $ 2254 % <} $ o % 9 % +0 § 191 $ 166934
13 $ 18511 $ 672 § 2383 % 9 $ B % 9 $ +0 § 191 § 1806751
14 $ 18511 $ 672 $ 2518 % 6 $ o % 6 % +0 $ 191 $ 1945843
15 $ 168511 § 672 $ 2662 % 5S76 $ B $ 7768 § +8 § 191 § 217623
15 $ 16511 $ 672 $ 2814 % 2} $ 8 ¢ e % +0 % 8 $§ 231820
17 $ 106511 $ 672 $ 2974 % 9 § 8 $ 9 % +0 ¥ @ % 245177
18 $ 18511 $ 672 § 3143 % 2} $ a6 3 a % +0 % 9 § 259503
19 $ 18511 $ 672 $ 3323 % 2} $ 8 ¢ a % +0 % @ $§ 27408089
20 $§ 18511 § 672 $ 3512 % 760 $ 3211 % @ % +9 % @ $ 292675
21 $ 16511 $ 672 $ 3712 % 2] $ a ¢ 6 % +0 § 8 § 307570
2z $§ 18511 F 672 § 3924 % @ S 0 % 8 % +6 % @ $ 322677
23 $§ 18511 § 672 § 4147 3 5} § 6 f 8 % +0 § 0 $ 3330087
24 $ 16511 $ 672 $ 4384 % 8 $ B # 8 ¢ +0 $ 6 § 353574
25 $ 16511 $ 672 $ 4634 ¢ 1@@2 § B £ 8 % +0 § 8 $ 379393
26 $ 16511 $ 672 $ 4898 ] $ 0 3% B % +8 % 6 § 386474
27 $ 198511 $ 672 $ 5177 % @ $ 0 % 6 % +0 ¥ @ § 492834
28 § 18511 $ 672 ¥ 5472 % 9 $ 8 % a ¢ +0 $ 8 $ 419489
29 $ 18511 $ 672 $ S784 % <} $ 8 % @ ¥ +0 % 8 $ 436456
38 $ 18511 $ 672 $ 6114 & 1323 ¢ 5598 $17842 % +0 $ ® $ 478588

#x%% = BREARKEVEHW YERR
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SUMMARY OF ALL AHMUAL COSTS: EARTH SHELTER: CRSE HUMEER: X3

|MDRTGHGE|HDMEUNNERS HHHUHLIEHTERIDR' HYAC |RDDF l OPP. I AH. IRUHHIHG
YERR COsT IHSURAMCE | EHERGY |PAIHTING |REFLACE. |MAINT. COST PMI TOTAL
8 $ 19867
1 $ 9343 $ 419 § 565 $ 8 $ 8 B % +0 % 8 $ 30185
2 § 9343 § 412 £ 639 % 8 $ 6 % 8 +8 % 8 $ 48559
3 E 9343 $ 430 $ 676 % <) - 8 % 0 % +0 $ 9 § 510083
4 $ 9343 $ 4562 £ 714 % o} $ 8 % 6 3% +6 § @ % 61527
5 ¥ 9343 F 494 § 755 % 59 $ g % R +8 % @ $ 72178
rxxE $ 9543 $ 528 $§ 798 % 5 ¥ 6 % 0 % +0 % @ § 82847
7 $ 9343 $ 566 $ 844 % B $ 8 % e % +@ § 6 $ 93601
3 $ 9343 $ 606 $§ 592 % 5} $ 8 % 8 3 +9 § B § 184442
9 $ 9343 ¥ 633 $ 943 # 8 $ 8 % g % +8 % 8 F 115366
18 $ 9343 $ 672 $§ 995 % rard $ 741 8 % +0 § 9§ 127195
11 $ 93473 $ 672 $ 1653 % @ $ 8 % @ % +9 § B 138263
12 $ 9343 ¥ 672 F 1113 % a E 0 % e 3 +8 % 6 % 149391
13 $ 93473 § 672 F 1177 % 8 3 0 % @ % +0 § B ¢ 168583
14 $ 9343 $ 672 $ 1244 3% a $ a % B % +90 § @ % 171842
15 $ 9343 $ 672 $ 1315 & 182 kS 8 % 1565 # +0 % @ ¢ 184839
16 E 9343 $ 672 $ 1390 % @ S 6 % a % +8 ¢ 0 F 196244
17 $ 2343 $ 672 § 1469 % a ¥ 8 3 0 % +9 $ 8 $ 287728
18 $ 9343 $ 672 ¥ 1552 ¢ @ $ a f 8 # +0 % B $ 219295
19 ¥ 9343 § 672 $ 1641 % @ $ 6 % g % +9 F 8 § 239951
28 E 9343 $ 672 $ 1735 & 135 $ 1298 % 8 % +8 § 0 F 244126
21 ¥ 9343 $ 672 $ 1833 % a § g % 8 % +0 % @ $ 255974
22 $ 9343 $ 672 § 1938 ¢ 2} $ @ % 8 % +6 % ® % 267927
23 § 9343 § 672 $ 2048 $ <) ¥ @ % 8 # +08 § @ $ 279990
24 $ 9343 § 672 $ 2165 # g E 8 % 6 % +9 § B $ 292178
25 F 9343 $ 672 $ 2289 $ 178 $ 0 % B % +0 § 8 § 384652
26 $ 9343 $ 672 $ 2419 % 8 $ 8 % 8 +0 ¥ 6 $ 317686
27 $ 9343 $ 572 $ 2557 % @ $ 8 % O % +0 % B $ 329658
28 ¥ 93453 $ 672 $ 2783 % 8 $ a % 8 3 +0 % @ % 342376
29 $ 9343 $ 672 $ 2857 % @ ¥ a % 8 % +0 $ B $ 355248
38 E 9343 § 672 $ 39819 $ 235 $ 2245 $ 3593 % +0 % 8 $ 374356

**¥x% = BREAKEVEH YERAR
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CASE HUMBER: X4 PARAMETERS ARE AS FOLLOWS:

COST FRCTOR ABOVYE GROUNMD EARTH SHELTER
FIRST COST ’ % B8S0uvo $ 388809
ANNUARL ENERGY COST $ 1225 $ 288
FINARNCING RRTE 98.88% 50.0806x%
MORTGAGE RATE 15.88% 15.88%
MORTGAGE POINTS 1.58% 3.088%
INS. REDUCTION @.88% 25.868x%

COMMON PARAMETERS:

INFLATION RATE: 12.88x%
ENERGY ESCALATIOHM RATE: 12.08%
REAL ESTATE RAPP. RATE: 6.08%

BREAKDOWM OF FIRST COSTS:

DOWNPRYMENT $ 85v. $ lsove

LOAN ORIG. FEE. ¥ 763 $ 548

PRIVATE MORT. INS. $ 383 ¥ a

PREPARID INS. $ 496 $ 279

MORTGAGE POINTS $ 1148 $ 1928

GEN.CLOSING COSTS $ 361 k£ 361

TOTAL UPFRONT COST $ 11563 ¥ 132806

COMPRARATIVYE SUMMARY OF RUMMING TOTALS AHT YEAR = 3

YEAR R-G EsS YERR AsG E~sS
8 $ 11563 § 192009
1 $ 24535 $ 29389 15 $232642 $192387
2 $ 37656 $ 39624 17 $382428 $2083799
3 $ 58960 ¥ 439891 13 $323115 $215359
4 $ 54480 $ 608218 19 $344811 $2270883
S $ 78658 $ 78584 28 $379566 $242869
& ¥ 932138 $ 81ezs 21 $483659 - $254984
7 $1873913 $ 91538 22 $429170 $287332
8 $123027 $182114 23 $456269 $279938
9 $138493 $112771 24 $48S147 $292835
18 $153198 5124761 23 $520883%9 $306857
11 $174478 $135568 26 $5521408 $319644
12 $191193 $145451 27 $5887409 $333638
13 $283438 $157416 28 $627139 $3480898
14 $226250 $1€847s 29 $568873 $363853
13 $263479 $1811@5 28 $346398 $398852

BRERKEVYEHM YERR = = BRERK-EVYEN AT AHT: -



SUMMARY OF ALL AHHUAL COSTS:  COHVEWNTIOHAL HOME: CHSE HUMBER: ¥4

|MORTGHGE|HONEDNHERS AMHUAL EKTERIUR' HYAC IRDDF l OPP. l AH. |Ruun1nc
YERR | COST INSURRHCE | EHERGY [PAINTING [REPLACE. [MATHT. COST PHMI TOTAL
@ $ 11563
1 $ 115064 $ 418 $ 1225 % %) > 0 % 8 % -458 % 191 $ 24535
2 ¥ 11694 § 412 ¥ 1372 % 8 $ 8 % @ % -458 % 191 $ 37556
#x%% % 11684 $ 430 $ 1537 ¢ a ¥ a £ B $ -458 % 191 & 508956
4 $ 11684 § 462 $ 1721 % o E3 B % B % -458 % 191 $§ £4480
5 § 11684 $ 494 $ 1928 $ 417 $ 8 % 8 % -458 % 191 $ 78656
[ $ 11604 $ 523 $ 2159 $ a $ 6 % e % +8 $ 191 $ 93138
7 $§ 11664 $ 565 $ 2418 ) § 8 % 6 % +0 $ 191 $ 187918
8 $§ 11504 $ 605 $ 2788 #% 2} § 8 % a % +9 § 191 $ 123827
9 ¥ 11664 $ 6338 $ 3833 $% @ $ g % 8 % +0 $ 191 $ 1358493
19 $ 11604 $ 672 $ 3397 $ 73S $ 3106 § 8 % +0 % 191 $ 158198
11 $ 11604 $ 672 § 3565 § a $ @ % 8 # +0 $ 191 $ 174478
12 $ 11684 F 672 $ 4261 ¢ 8 ¥ 8 % g % +9 £ 191 % 1911958
13 $ 11604 § 672 $ 4773 $ 9 § 8 % 0 % +8 § 191 § 288438
14 $ 11684 $ 672 £ 5345 % ] $ a f g % +8 $ 191 $ 226258
15 $ 11694 $ 672 § 5987 $ 1235 % 8 $17471 % +8 $ 191 $ 263470
16 $ 11604 § 672 F 6785 § @ - [ - a % +0 § 191 $ 282642
17 $ 11604 $ 672 ¥ 7519 % @ § 8 % 8 % +0 $ 0 $ 382428
18 ¥ 11604 § 672 ¥ 8411 % ) $ 6 % 8 % +0 % 8 § 323115
19 ¥ 11684 $ 672 ¥ 9428 $ <) > 8 % @ +0 % 8 $ 344811
20 $ 115984 $ 672 $108551 $ 2282 $ 9645 § 8 # +9 % 8 % 379566
21 F 11684 § 672 $11817 &% 8 $ a % 6 % +0 $ 3 % 483659
22 ¥ 11604 § 672 $13235 % 8 $ a % 6 % +0 % 8 F 429178
23 $ 11604 $ 672 $14323 ¢ 8 $ 0 % 8 % +8 ¥ B § 456269
24 § 11684 5 672 $16602 9 $ 0 % @ +0 ¥ @ § 485147
25 ¥ 11604 $ 672 $18594 $ 4922 $ 8 % @ % +9 % 8 % 520639
26 ¥ 11684 $ 672 $20825 % B $ (I 0 % +0 § 8 % 553140
prd $ 11664 $ €72 $23324 % 5 $ 8 % B $ +0 % @ ¢ 588740
25 $§ 11684 $ 672 $26123 % 8 $ I 8 % +0 % 6 $ 627139
29 ¥ 11664 $ 672 $29258 $% 9 $ @ % g % +0 % B $ 665573
30 $ 116064 3 672 $32769 § 7889 $29968 $95531 % +8 % 9 % 546398

#++% = BREAKEYEMN YERR
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SUMMARY OF ALL AMWMUAL COSTS3: EARTH SHELTER: CHSE HUMEER: K4

NURTGHGE'HOMEONHERS AMHUAL ENTERIDRI HYAC |RUUF l OPF. I AN. IRUNHIHG
YERR COST IHNSURAMCE | EHERGY |PATHTING |REFLACE. |[MATHT. cOSTY PMI TOTAL
] $ 19200
1 $ 9783 $ 281 § 200 ¢ 5} 2 8 % 8 % +6 § 6 $ 29389
2 E 9788 $ 382 $F 224 % %) $ R 5 o % +0 % 86 $ 39624
xEEx ¥ 9708 F 383 $§ 251 ¢ 9 E3 I e +9 % B $ 43891
4 - 9788 $ 330 § 281 % @ S g % 8 % +0 % @ § c9210
5 $ 9705 ¥ 351 $ 315 % 5 § 8 % 8 % +9 ¢ @ $ 705584
[ $ 9708 § 379 $§ 352 % @ $ 8 % e % +0 3% ® $ 819823
7 ¥ 9788 $ 404 $ 395 % 8 $ a % 8 % +8 $ 9 $ 91530
8 $ 97883 $ 434 $ 442 % @ $ 8 % 9 % +6 % 6 % 162114
9 $ 9708 § 455 § 495 % @ $ g % 0 % +0 % 8§ 112771
1@ ¥ 9708 $ 479 F 555 % o} $ 1248 % @ 3 +8 % @ $ 124761
11 $ 9788 $§ 473 ¥ 521 # 8 % 6 % 8 % +0 # 0 § 135568
12 $ 9708 $ 473 $ 695 % 2 § 5 % 8 % +0 $ 8 § 146451
13 $ 9788 $ 479 § 779 % g $ o % e % +0 % @ $ 157416
14 $ 9788 ¥ 473 F 873 % ] $ g % @ % +0 § ® % 168476
15 ¥ 9788 $ 479 3 977 % @ E> @ F 1466 % +8 ¥ 8 % 181185
15 $ 9783 ¥ 479 $ 1695 % a 3 8 % 8 § +0 % 0 § 192387
17 $ 97083 $ 479 $§ 1226 % @ $ 8 § 6 § +0 % 8 % 203799
18 $ 9708 $ 479 ¥ 1373 % a 2 8 § 8 $ +9 § 8 $ 215359
19 $ 3708 $ 479 $ 1538 # ] § a % 6 +8 % 8 $ 227083
29 ¥ 9708 $ 479 $ 1723 $% 9 $ 2876 % 6 % +0 ¥ 9 $§ 2425869
21 $ 9703 $ 479 $ 1929 % 5} ¥ 0 % B % +0 % 8 $ 254934
2z $ 9788 F 479 $ 2161 % <} $ 6 ¢ 8 % +60 § B $§ 267332
23 $ 97088 $ 479 $ 24280 % a $ 8 % 8 $ +0 % @ $ 279938
24 § 9708 $ 479 $ 2719 % 9 $ g % 8 % +0 % @ $ 292835
25 $ 9ras $ 479 5 5036 % a $ 0 % g % +06 % @ $§ 396857
25 $ 9788 $ 479 $ 3400 % 8 ¥ 8 3 8 % +0 $ 8 $ 319644
27 > 97as $ 479 $ 3868 $ %} $ 8 % 8 % +@ % 8 ¥ 333638
28 $ 9708 $ 479 § 4265 % o $ @ F 0 % +0 % U % 348099
29 $ 9708 § 479 $ 4777 % 8 $ a % o % +0 % B § 353053
38 $ 9708 $ 479 $ 5350 % 8 $12837 % 5025 $ +0 % B $ 398652
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CASE NUMBER:! XS PRRAMETERS RRE A2 FOLLOWS:

COST FACTOR ABOVE GROUND EARTH SHELTER
FIRST COST $ 550809 $ 7Se6v
AMNURL EMERGY COST $ 1225 ¥ 158
FINANCING RATE 98.88% 88.80%
MORTGAGE RATE 14.88% 14,80%
MORTGAGE POINTS 1.58% 3.88%
INS. REDUCTION 8.08% 25.88x%

COMMON PARAMETERS:

INFLATION RRATE: 10.00x
ENERGY ESCALATION FATE: 18.806X%
RERL ESTRTE APP. RATE: 5.88%

BREAKDOWN OF FIRST COSTS:

DOWNPRYMENT $ 8589 $ 150068

‘LOAN ORIG. FEE. $ 783 ¥ 5908

PRIVATE MORT. INS. $ 383 ¥ 8

PREPAID INS. $ 488 $ 268

MORTGARGE POINTS $ 11438 $ 1808

GEN.CLOSING COSTS k3 361 ¥ 361

TOTAL UPFRONT COST ¥ 11583 3 13829

COMPARARTIVE SUMMARY OF RUNNIMG TOTHLS AHT YEAR = 2

YERR A-G E-sS YEAR A/G E-S
8 $ 11563 $ 138829
1 $ 23879 $ 26982 18 $25z8s81 $levzqz
2 $ 36328 $ 35957 17 $275249 $178915
3 $ 48913 $ 44974 18 $292982 $186658
4 $ 61686 $ S4821 13 $311343 $196474
S $ 73843 $ 63187 2e $33885s8 $2089126
& $ 38613 $ 72249 21 $358847 - $219119
7 $132419 § 31422 22 $379262 $229212
3 $115481 $ 98655 23 $408784 $23941°7
9 $138314 $ 99940 2 £4233@3 $249743
19 $1423789 $118338 2 $449529 32602084
11 $153627 ¥119711 26 $474352 $278812
12 $178863 $129122 av $588382 $281584
13 $134449 $138577 28 $528112 $292533
14 $21g413 $1480783 29 $557328 $383630
15 $241394 $137632 39 555992 $322180
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SUMMARY OF ALL AHMUAL COSTS: COHVEHTIONAL HOME: CHSE HUMBER: XS

IHURTGHGEIHDNEDNNERS AHHUAL EXTERIORI HYAC IRDUF OPP. AH. |RUHNIHG
YEAR COUST INSURAHCE | EHERGY |FAINTING |REFLACE. [MAIHT. | €OST | PMI | TOTAL
@ $ 11583
1 $ 10878 $ 418 $ 1225 % 5} $ 0 % 8 ¢ -388 $ 191 $ 23879
x¥%£% $ 18878 $ 412 $ 1348 % 2] ¥ 8 ¥ 6 $ -388 % 191 & 36320
3 $ 108878 $ 439 § 1482 % @ $ 6 % @ % -388 % 191 $ 48913
4 $ 18878 $ 462 $ 1630 % <] $ 8 % 6 % -388 % 191 $§ 6&1685
5 $ 168878 $ 494 § 1794 $ 388 § o % @ $ -388 % 191 $ 75043
6 $ 18878 § 528 § 1973 ¢ 9 E 8 % 8 % +8 $ 191 § 88613
7 $ 103878 § 565 $ 2178 § <} $ @ % 8 % +0 % 191 $ 182419
8 $ 18878 ¥ 606 $ 2387 ¢ 2} $ 8 £ 0 % +0 $ 191 $ 116481
9 $ 18878 $ 638 $ 2626 # o $ 8 % @ % +0 % 191 $ 138814
16 $ 18878 $ 672 $ 2888 % 625 § 2641 % 8 % +8 $ 191 $ 148789
11 $§ 18878 $§ 672 $ 3177 % 8 $ 8 % 8 +6 $ 191 $ 163627
12 § 18878 § 672 $ 3495 8 $ o % a $ +0 $ 191 $ 178863
13 $ 18878 $ 672 $ 3845 <} E B % 8 % +0 $ 191 $ 194449
14 $ 196878 $ 672 $ 4229 % 9 $ 8 % o % +8 $ 191 $ 218419
15 § 10878 $ 672 $ 4652 % 1006 ¥ 6 $13576 ¢ +0 $ 191 $ 241394
16 $ 18878 F 672 $F 5117 % 2] $ a % 8 % +0 § @ $ 258661
17 ¥ 18378 ¥ 672 $ S629 ¢ %} $ 8 3 o % +6 % @ ¢ 275240
18 $ 18378 $ 672 $ 6192 % <} § 9 % a % +0 % 8 $ 292932
19 $ 10878 § 672 ¥ 6311 % a $ o % 6 % +0 $ 9 % 311343
peg] $ 18878 $ 672 F 7492 $ 18621 $ 6550 $% g % +0 $ @ $ 338856
21 § 18878 § 672 $ 8241 % 2} $ 8 % a % +9 % 0 § 358647
22 $ 18878 $ 672 $ 9065 [’} $ 8 e % +8 % 8§ 379262
23 5 18878 ¥ 672 $ 9972 % 8 $ 6 % 8 % +0 $ 6 $ 406784
24 $§ 18878 $ 672 $10969 # @ ¥ B % a 3 +0 ¥ @ § 423383
25 $ 188783 $ 672 $12666 $ 2510 2 6 % 8 % +0 % 8 $ 449529
Z26 $ 18878 $ 672 $13273 ¢ 8 $ o % g % +0 % 6 $ 474352
27 $ 11@8vs $ 672 $14680 $ ] $ I 0 $ +0 $ 0 § 508582
28 ¥ 10878 $ 672 $16060 $ a $ a ¥ 8 % +B ¥ 8§ 526112
29 $ 18878 $ 672 $17666 % 2} $ 0 % @ % +0 ¥ 6 $§ 557328
30 $ 198878 § 672 $19432 $ 42084 $17767 $S6711  $ +9 % 0 $ 666992
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SUMMARY OF ALL ANHUAL COSTS:  EARRTH SHELTER: CASE HUMEER: XS

Ino&rcacelnomenwue&s AHNUAL EKTERIDRI HYAC JRDDF I OFPP. l AN. IRUHHIHG
YERR | ©OST INSURAHCE |EHERGY | PRINTIHG |REFLACE, |MAINT. COST P 1 TOTHL
5] $ 18829
| $ 8532 $ 271 $ 1586 % @ ¥ 8 % 8 $ +8 ¥ 8 F 26982
Fkxx  $ 8532 § 279 ¥ 165 & <) § 8 % 8 % +9 % @ § 35957
3 ¥ 8532 $ 362 £ 182 % @ > 0 % o % +8 % 2§ 44974
4 § 8532 $§ 315 § 280 % <] § 8 3 @ % +8 % @ $ 54821
5 $ 8532 $ 334 ¥ 220 % 6 % a 8 % +@ ¥ B $ &3187
G ¥ 8532 $ 359 $ 242 % a ¥ 8 3% o % +0 % B § 72240
7 $ 3532 ¥ 384 ¥ 266 % ) ¥ 8 % 8 % +0 § B % 81422
] $ 83532 § 418 $ 292 % 8 3 B f 8 % +0 ¥ B § 99555
9 $ 8532 $ 431 $§ 322 % a $ 8 6 +0 % 8 % 99940
16 $ 8532 $ 452 § 354 3 5] F 1as1  § 6 % +0 % 8 ¥ 118338
11 $ 3532 $ 452 $§ 389 % 8 $ B § g % +8 $ @ % 119711
12 $ 8532 F 452 % 428 % a 2 0 % 8 % +0 % @ F 129122
13 £ 8532 $ 452 F 471 % 8 > a % 8 $ +2 % 0 § 138577
14 $ 8532 $ 452 $ 518 # 5} $ 0 % B % +0 % 8 § 143678
15 ¥ 8532 $ 452 $ S78 § 9 § 8 f e % +0 $ O % 157632
15 & 8532 $ 452 $ 627 % a $ 8 f a % +8 # B $ 167242
17 $ 8532 $ 452 ¥ 689 % @ $ a f 8 % +0 % B § 176915
18 $ 8532 $ 452 $ 753 % o ¥ g % a % +9 % 0 § 186656
19 $ 8532 § 452 $§ 834 % o) E 8 f B % +8 % U $ 196474
29 $ 8532 § 452 5 917 % a F 2752 % a % +0 % 8 ¢ 209126
21 $ 3532 $ 452 $ 1889 3% <) > 8 % @ % +0 % @ % 219119
22 $ 8532 $ 452 $ 1118 $ 8 $ 6 3 B % +8 % 0§ 229212
23 $ 8532 $ 452 ¥ 1221 % 8 ¥ 6 s 8 % +0 % @ % 239417
24 $ 8532 $ 452 F 1343 % @ ¥ 8 % 8 f +9 % 8§ 249743
25 $ 8532 $ 452 $ 1477 % 8 $ 6 3% 8 +9 § O ¥ 260204
25 ¥ 8532 $ 452 $ 1625 % 8 % R - 8 % +6 F 6 ¢ 270812
27 § 8532 $ 452 $ 1788 ¢ o $ 8 % 9 % +6 ¥ 0 $ 281584
23 § 3532 § 452 ¥ 1966 % o) > 8 o % +0 % 8 $ 292533
29 $ 8532 $ 452 $ 2163 % o £ a £ 8 % +8 % 8 $§ 303680
38 $ 8532 $ 452 ¥ 2379 % 8 $ 7138 $% a # +0 % @ § 322189
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