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ABSTRACT

Contractor’s Approach to Offset the Consequences of

Interim Payments Disruptions caused by the Owner

Hani A. Awad

The bidding stage of construction projects involves a high number of uncertainties due
to its speculative nature. Difficult economic situations may force owners to disrupt
interim payments to contractors due to the lack of available funds. This thesis identifies
the consequences associated with payment disruptions and offers contractors a simple
mathematical model that allows him/her to determine the consequences of receiving
planned payments at a date later than expected. These consequences were offset by
interpreting the outcomes as an allowance factor within the contractor’s bid estimate. The
logic behind this model is to quantify the added financing costs and the impact costs in
terms of progress rates associated with the project using the current practices of
contractors in the Canadian construction industry in terms of financing and estimating.
A sample case study is included to demonstrate the proposed model. The model is
recommended for only small and medium sized projects. It can be applied to related
domains of estimating and planning within the area of construction management. In
addition, it allows for further expansion and linkage to delay analysis systems enabling
contractors to minimise uncertainties that exists at the pre-construction bidding stage of

a project.
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CHAPTER 1

INTRODUCTION

Construction projects tend to exhibit a unique trend in terms of their life cycle, from
construction to demolition. Various research has been conducted to study different

aspects of construction projects throughout their different life stages.

The research work for this thesis concentrates on the pre-construction stage of
construction projects, namely the bidding phase. The reason for concern at this stage is
that the project deals at large with forecasting, speculation and personal experiences.
Decisions made during this phase are mainly judgemental and hence are not accurate,
therefore they tend to exhibit some degree of discrepancy under actual circumstances.
Due to economical circumstances, owners normally face lack of cash availability causing
disruptions in the payments to their contractors. The research work concentrates on
identifying a potential disruption to the contractor’s interim payments by the owner and
quantifying the consequences associated with it. This disruption is converted to a
percentage, in terms of cost, that would be interpreted as an allowance factor. The
contractor has two alternatives, either to add the allowance factor directly within his/her
estimate, or (0 include it as part of a claims resolution plan whi:h supplements the bid
to the owner. This allowance factor considers the effect of payment disruptions on the
project’s cash flow and work schedule, specifically by quantifying the added financing

costs and the impact costs associated with progress rates for the project.



The methodology of deriving the allowance factor is explained in Chapter 4. Prior to any
derivations or reasoning, information was collected on previous works. Four case studies
were obtained from construction managers, independent contractors particularly where the
owners had disrupted contractor’s interim payments at different intervals throughout the
construction phase of the project. This procedure was necessary to quantify the
consequences associated with the disruption and its effect on the project’s cash flow and
work schedule. Sixty cases were developed by accustoming the original four cases
obtained to include the necessary variables needed for the quantification and validation
of the developed model. As part of a system to validate the model, a hypothetical case
adopted from literature was modified according to the original cases and has been

included in the thesis for demonstration purposes.

1.1. LITERATURE REVIEW

This section was compiled by subdividing the relevant literature into several sections.

1.1.1. DEVELOPMENT OF BIDDING STRATEGIES

The bidding phase of a construction project is an important stage. Decisions made at this
stage effect the project performance throughout its life. The uncertainties and changes
that competitive and economic markets experience have caused different bidding strategies

to evolve.




Following the pioneering work of Friedman in 1956, within the field of bidding strategies,
Gates (1967) proposed basic rules regarding the same field. Gates defined several
methods to be adopted by contractors under various scenarios. The main concept that
Gates presented was the expectation value of the profit, to be included in a bid price,
which was the most important factor in the contractor’s bidding strategy. However,
determining an ideal expectation value was not a straight forward process as it played the
role of optimising both profit and risk simultaneously based on speculative deductions.
He determined the expected value of the profit using various probabilistic and statistical

theories.

Shaffer et al (1971) have approached competitive bidding strategies initially by
investigating the work of the pioneers in this field. They concluded that all of the
existing work could be characterised by one probability formula, furthermore, they
validated various methods by applying actual cases to probability distributions and thus

defined the ranges of acceptability.

Carr (1982) defined a contractors bid for a project as a function of the ratio of the firm’s
bid to its estimated cost for the project. This was deduced using random variables

distributed about the average bid for the project by other contractors.

Ahmad et al (1987) and Shash (1993) attempted to answer the question of: How are bid

decisions made? The work of Freidman (1956) and Gates (1967) attempted to do so,



however, they included many different variables and assumptions. Ahmad et al

performed their study by administering a questionnaire survey among the top 400 U.S.
general contractors which concentrated on two sets of criteria, each consisting of several
factors to be ranked accordingly. The first criteria being bid/no bid decisions and the
second criteria being percent mark-up decisions. Their results indicate that the common
assumptions made by researchers towards competition and profitability, were not the only
influencing factors in determining the bidding decisions. Shash (1993) performed a

similar study except that it was directed towards the top 300 UK contractors.

Skitmore (1990) analyzed the standard bidding theories indicating that they concentrated
on maximising profits which were represented by the mark-up value. However, he
presented a multivariate approach which then adopted extensive mathematical calculus
and probabilistic functions to determine the optimum profitability outcome and the most

strategic mark-up value.

Moselhi et al (1993) proposed a simple methodology for contractors to select a project
under risk. The system considers the uncertainties associated with each individual
objective. Their system utilised the theory similar to that of the Programme Evaluation

and Review Technique (PERT) system to deal with uncertainties.




1.1.2. IDENTIFICATION OF RISKS ASSOCIATED WITH _PROJECT

MANAGEMENT

Bowers (1988) discussed the importance of project risk analyses as a management aid in
the planning and control of various projects. He described a software tool development,
RISKNET, which combined network analysis with simulation techniques to analyze the
timescale and financial risks. It performs the analysis by allowing the uncertainties of
each individual project to be highlighted at an early stage, then interprets them by using

a variety of probability distributions.

Al-Bahar et al (1990) have introduced another risk model, CRMS (Construction Risk
Management System). The model allowed contractors to identify, analyze and manage
the risks of a construction project in a logical and systematic method. The identified risks
were evaluated by utilizing probabilistic analyses. The main advantage that this model
has over others is that within the analysis and management processes, a potential impact

or a consequential evaluation was performed.

Yeo (1990) defined cost overruns as a risk factor that may have been incurred in a
construction project. Reference to common practice, a contingency factor needs to be
allocated in order to cushion such risks. Yeo proposed an enhanced contingency
estimating system depending mainly on the theories of probability and ranges which were
the basis of the PERT system. Yeo (p.470) defined it as a "pseudoprobabilistic estimating

system".



Gibson (1991) identified that risk involved the management of uncertainty. Gibson
compared the traditional methods of risk management and then proposed a system which
determined the contract sum and duration based on uncertainties. The methodology
comprised of range determining a range estimate for the durations (similar to the PERT
system) along with random value simulations to produce discrete frequency distributions

for the project cost and time.

Neufville et al (1991), based on bidding simulations Jefined a relationship between the
need-for-work and risk premiums for a contractor. They proposed that these two factors
were independent yet additive. With a high level of confidence, they determined that the

factors increased the bid estimate of the project by about 3%.

Ruskin et al (1992) provided an overall outlook on project risk management. They
concluded that project risk management was performed according to the context of each
individual project. Ruskin et al specified that with the existence of extensive statistical
data the theories of probability can be used to define the risk involved. However, the risk
assessment could be performed by the use of a formula based on the principles of ranges

(PERT) had these statistical data not existed.

McKim (1992) once again defined the basic rules of risk management and expressed the

options that contractors had to assess and counteract the risks involved within a project.




To accommodate the factors affecting the risk within the context of this research, two
interrelated items need to be considered: the contractor’s cash flow and project’s work

schedule.

1.1.3. RISK IN TERMS OF CASH FLOWS

In the case of cash flows, Kenley et al (1989) proposed a net cash flow model for a
construction project based on logit transformations. These models enabled contractors to
establish standards for working capital management and the comparison beiween project
performance and standards. The authors also expressed the unlikely existence of a
straight line net cash flow. This was mainly due to the initial expenditures incurred in

a project.

Singh (1989) performed sensitivity analyses on various variables to determine the cxtent
of their effects on the cash flows and the cost of overdrafts. Singh’s findings suggested
that emphasis had to be made in determining the most favourable credit conditions,
because the frequency of payments (ie. credit conditions) had a substantial effect on the

maximum cash requirement and in turn the cost of overdrafts.

Kaka et al (1991a) developed a net cash flow model to assist contractors in forecasting
their cash flows at the bidding stage. For accuracy purposes, the cost schedules were
utilised. However, after investigations and analyses, they indicated that producing an

ideal net cash flow was not possible. On the other hand, the net cash flow model proved



to be an effective cash flow forecasting tool with respect to forecasting during the bidding

stage.

1.1.4. RISK IN TERMS OF WORK SCHEDULES

With respect to work schedules, however, Parkinson (1980) and Hamburger (1987)
identified the importance of having a realistic completion date with respect to a project.
The concept of wishing that completion occurred under unrealistic situations was very
critical. Therefore, Hamburger (1987) introduced guidelines to the concepts of schedule

compressions and contingency allocations which accommodated such situations.

1.1.5. ESSENTIALS OF PAYMENT TIMINGS

Selinger (1983) identified that the payment timings were crucial, as this allowed
contractors to evaluate the cost of the project on definite terms as well as to construct a

cash flow forecast for the bid.

Westeinde (1988) examined the subcontractor payment clauses of the Canadian
Construction Association Subcontractor forms and realised that the contractor was liable
to pay the subcontractor whether payment from the owner had been received or not.
Thus, the contractor had to take the entire financial burden for improvements to the
owner’s project when the owner delayed or failed to pay. Westeinde (1988) suggested
that as the contractor tended to bear both the subcontractor’s and his own losses, the

financial risk had to be shared by both parties in accordance with their involvement in the




project. He suggested that this might be achieved by including amendments to the

payment clauses.

Funduk (1988) demonstrated in a court ruling at the Court of Queen’s Bench of Alberta,
that contractors and subcontractors had to realise the importance of wording in contract
clauses of the ‘terms of payments’. Funduk suggested that a contractor could eliminate
any liability of paying subcontractors on time due to the owner’s disagreement of
approving payment to the subcontractors by including a clause allowing the contractor to
hold the subcontractor’s payment unless the owner agreed to pay the contractor for the

subcontractor’s work. Thus, any further cash flow problems would be avoided.

Schieifer (1990) identified that the problem of delays in owner payments were due mainly
to the common practice that existed in the construction industry: provide first, receive
later. As a result, contractors suffered from disruptions in their cash flows and in turn
faced increased costs. Schleifer suggested guidelines of remedying the problems. First,
the contractor had to invoice on time and accurately. Secondly, the contractor had to
establish good credibility and a standard procedural routine with the architect/owner at

a very early stage in the project.

The main theme of this research is to determine the consequences that a contractor would
face should the owner disrupt any interim payments. Hence, payment timings are an

essential factor that need to be considered.



1.1.6. PAYMENT TIMINGS AND WORK PROGRESS

In order to investigate further problems that arise from disrupted interim payments, the
relation of disrupted payments with work progress had to be established. Existing
literature does not show any study involved in defining such a relation. However, in real
life a rclationship between project value and duration does exist. The derivations

associated with this research work are based on the existence of such a relation.

Cusack (1985) identified the difficulty that existed in relating cost to time. The
theoretical models that existed tended to be based on complex integer linear programming,
However. when these principles were applied to a construction project certain drawbacks
resulted. These included the need for highly qualified users to analyze the required data;
the need for highly powered mainframe computing facilities; and the unreliability of the
results. These were primarily due to the existence of several variables. It must be noted
that Cusack highlighted the lack of desire that professionals within this industry have
towards complex and over sophisticated mathematical solutions. He therefore stated that

"it seems logical to look for a less complex solution” (p.184).

Kaka et al (1991b) specified that a strong relationship existed between the cost and

duration of construction projects. They derived a model to incorporate this relation in the

contractors budgeting system.
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1.1.7. CONTRACTOR’S RESPONSE TO UNCERTAINTIES

Human nature most often calls for security action or counteraction to be taken in the case
where doubt can be found. Therefore, contractors realizing the possible side effects of
their interim payments being disrupted by the owner, it was natural that the potential
uncertainties were to be counteracted by manipulating the mark-up of the bid by utilising
risk or contingency factors. However, one thing that most rescarchers demonstrated was

the adoption of probabilistic and statistical theories as demonstrated below.

Gates (1971), Kerridge (1986), Carr (1987), Yeo (1990), Skitmore (1990) and Ahmad ¢t
al (1987) have all attempted to quantify the optimum mark-up value that had to be used

by applying various probabilistic theories.

The use of probabilistic theories by various authors tend to exhibit several drawbacks
because they are based on personal experience, historical data and random number
generations. This demonstrates the possibility of inaccuracies due to the speculative
nature of the system as well as the complexity involved in allocating the appropriate

probability percentages for the system.

Due to the increasing number of variables that exist in the construction industry, the level

of uncertainty and the involvement of risk management are escalating.

11



Bowers (1988) and Gibson (1991) both emphasised the importance of project risk analysis
with regard to the potential effects of the uncertainties rather than the ascertained

certainties.

Hamburger (1987) identified the theorcetical and methodological procedures that
contractors may adopt to account for work schedule uncertainties. However, on a more
extensive level, Hamburger (1989) introduced the concept of contingency planning with

specific regard to both budget and schedule contingencies.

Sey et al (1990) performed a study on the factors that affected the contractor’s bid price.
The most essential finding was that the factor ‘payment conditions’ relating to finance

was ranked number one among the 37 defined factors.

Once contractors realised the importance of considering uncertainties, the decision had to

be made on the factors which seemed to be of critical nature to the size of the mark-up.

Carr (1982) deduced that the contractor’s expected value was not very sensitive to small
variations in the mark-up value. His justification was that each mark-up adjustment was

counterbalanced by the shift in the probability of winning,

Contrastly, Ahmad et al (1988) performed a survey with regard to the decision-making

factors involved in the size of the mark-up, and deduced that the two main factors were

12




‘degree of hazard’ and ‘degree of difficulty’ of the project. Shash et al (1992) deduced
that the factors ‘availability of cash’ and ‘economic risk involvements’ were highly
ranked due to the widely spread economic downfalls (ie. the recession). In addition,
Shash (1993) performed a similar survey to that performed by Ahmad et al (198R8) with
respect to the UK industry. It was deduced that the two main factors where ‘degree of

difficulty’ and ‘risk involved owing to the nature of the work’.

As mark-up estimating becomes more of an essential development, Ahmad et al (1987)
and Tavakoli et al (1989) proposed the use of knowledge-based expert systems that
performed the duties of determining the mark-up value to be implemented within a

contractor’s bid estimate.

1.2. FINDINGS BASED ON LITERATURE REVIEW

Based on the results of the research performed by the above mentioned researchers, it can
be stated that financial forecasting and payment control to contractors in the construction
industry are rudimentary. Therefore, the findings have been divided into two categories:
‘on-going’ and ‘unaccomplished’. The former deals with the identification of the current
research practices and developed research dealing with this study, while the latter deals

with factors that have not yet been addressed or developed within this field of study.

13



1.2.1. ON-GOING WORK

Initially, in terms of bidding strategies and the identification and quantification of
uncertainties, it is obvious that for the past three decades identification of an ideal
solution has been the concern of researchers in this field, namely Friedman (1956), Gates
(1967), Car (1982) and Skitmore (1990). Also, they have targeted the problem through
the manipulation of risk and contingency factors to be implemented into the bid mark-up.
Tackling this hurdle is an ongoing complexity due to the increasing number of variables
that develop within the construction industry in terms of new construction methods and
managerial hybrids. The typical approach adopted by these researchers was the use of
random variable simulations by applying the Programme Evaluation and Review
Technique (PERT) system, as well as probabilistic and statistical theories. Several
drawbacks arise from the use of each of these principles. In the former system (PERT),
the contractor imposes variations with regard to the accuracy of the optimistic, most likely
and pessimistic values of each application. These are judged purely by personal
experience and historical data. In addition, the skewness of the typical beta curve used
in the PERT system may impose a certain degree of variance. In the case of probabilistic
theories, they are based once again on personal experience, historical data and random
number generations. As a result, a certain factor of uncertainty tends to exist at the initial

stage which may reflect throughout the project.




Based on these deductions, various work which has not been explored by others is
highlighted in the following section which will serve as guidelines to the establishment

of the research objectives.

1.2.2. UNACCOMPLISHED WORK

As a result of the above mentioned findings, it can be stated that there is no
systematic/non-probabilistic approach available on the market to target the identification
and quantification of uncertainties other than the standard approach of using the mark-up

systems.

In addition, several authors ((Selinger (1983), Westeinde (1988), Funduk (1988) and
Schleifer (1990)) have performed studies indicating the importance of payment timings
with respect to both contractors and subcontractors. However, there has been no work
done with respect to the identification of the consequences with regard to disruptions in
the payments and a relationship has not been identified with respect to disrupted interim

payments and work progress.

1.3. RESEARCH OBJECTIVES

Based on the review of literature on research work and studies of current construction

practices, the objectives of this research work are as follows:

15



1. Determine the consequences of disruptions in the contractor’s interim payments
by the owner on the contractor’s cash flow and project’s work schedule;

2. Develop a mathematical model to systematically analyze and quantify the
consequences caused by the disruptions in payments;

3. Express the quantified consequences in terms of an allowance, as a percentage,

within the contractor’s bid estimate.

14. DATA COLLECTION

Data collection process is an important key in developing any model. It requires the
researcher to be familiar with the problem domain. In this work, in addition to the
researcher’s background in both construction management and construction engineering,
an extensive literature review was conducted to obtain an overview of the problem. It is
equally important to identify the experts, whose knowledge is going to be captured and
implemented in the derivation of the system. In this research work, the knowledge for
the systern was derived from self experience, experts in the domain of construction
management, construction financing and construction engineering, published literature and
study of actual cases. The interviews were conducted after visiting three construction
management consultants, three independent contractors and two major banks. Lengthy
consultations with individuals within these organisations were held. The interviews were
usually with one practitioner at a time which lasted approximately 2 hours. All interviews
were conducted over the course of developing the model. Structured interviews and

prototyping techniques were used during the interview sessions.
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Structured Interviews: Experts were asked to describe all their knowledge of current
techniques adopted in dealing with payment disruptions which occur throughout the
project and the parameters involved in obtaining financing for the project. An actual case

from their previous work was discussed.

Prototyping Techniques: This involved the development of a preliminary methodological
model, incorporated within spreadsheets for 15 case studies (based on four original cases)
at an early stage during data collection. The prototypes were offered for criticism and
gradually improved by asking the practitioners to comment. Also, the demonstration of
the prototype proved very valuable in revealing new knowledge. The procedure was
repeated until the final stage of the system was approved by the experts. The designing
process was based on the capability of the system to integrate with software for
scheduling that already exists in the construction industry. Incorporating available tools
helps avoid the negative momentum generally encountered with the introduction of new

technologies, particular in a conservative industry such as construction.

INTERVIEW PROBLEMS: The following problems were encountered during the

interview process:

1. The practitioners were not convinced that the consequences of payment disruptions
that occurred during the construction stage could be quantified at the bidding

stage. However, after a few sessions and especially when they were exposed to
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the demonstration prototypes, they were convinced that these systems might be of

benefit to the industry.

2. Contractors and bank officers are always sensitive when the matter is related to
costs and financing and they treat this aspect with great confidentiality. Therefore,
a problem of discussing detailed decision processes arose and in most cases the
decision was accepted as is.

3. Contractors use their experiences and historical data to include a percentage
allowance which would account for the possibility of any payment problems that

may occur, thus making a typical remedial action difficult to identify.

MODEL IMPLEMENTATION: The model was developed in order to be used on IBM
personal computers or compatibles which requires scheduling and spreadsheet softwares.
The model is recommended for only small and medium sized projects, estimated under
$10 million. Large projects tend to include differences such as different financing

schemes, costing and management strategies.

1.5. METHODOLOGY

Sixty cases developed from changing different parameters for the 15 cases that were
discussed with the practitioners, were used as simulators performed using two software
packages: LOTUS 1-2-3 (Lotus) and PRIMAVERA (1991). The cases were scheduled
using PRIMAVERA's scheduling package. Once schedules were performed, a cost and

cash flow breakdown was established for each case. Thereafter, the cash flows were
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disrupted for one and two consecutive periods throughout the project. The overall effect
was then determined in monetary and duration terms. After validating this methodology
using the sixty cases, based on the same principles, the quantification methods were then

interpreted in mathematical terms to develop the required model.

1.6. THESIS OUTLINE

This thesis has been presented in a systematic way.

CHAPTER 2 : Highlights and presents the bidding process.

CHAPTER 3 : Discusses in general terms, the techniques available to contractors
to analyze construction delays.

CHAPTER 4 : Identifies the consequences associated with disruptions in
payments. It also presents a mathematical model to quantify the

allowance factor with regard to payment disruptions.

CHAPTER 5 - Deals with model validation and demonstration using a hypothetical
case study.
CHAPTER 6 : Presents the conclusions of this research along with the

contributions to the field of uncertainties in forecasting. Also,

recommendations for future research are included.
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CHAPTER 2

THE BIDDING PROCESS

Competitive bidding is the most common method of acquiring tendered construction
projects. This procedure is normally at the first stage of awarding a project contract.
Under the traditional format and procedures the bidding documents consisting of
specifications, quantities and drawings are prepared by the owner’s professional staff or
advisors and sent to various qualified contractors inviting them to bid on the project. The
choice of invited contractors is performed by one of two formats: open or nominated lists
of competent contractors. In the case of an open list, any contractor capable of
performing the job within the required duration and specifications is invited to bid. While
reviewing the submitted bids the owner normally, but not necessarily, awards the project
to the lowest bidder. The owner reviews the contractors’ bids under four main categories:
time, cost, quality and safety (Rankin et al, 1993). However, in the case of thc nominated
list of contractors normally the three lowest bidders would be selected as part of a short
list. Thereafter, the owner shall negotiate the prices with the contractors on the short list.
Once the prices have been agreed upon and the conditions of contract set with one of the

contractors, the contract is then awarded.

During the bidding stage, the contractor needs to decide whether to bid or not to bid.
Several authors have performed studies with regard to this decision (Ahmad et al, 1988;

Shash, 1993). One of the most coherent studies was performed by Ahmad et al (1988)
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which consisted of a questionnaire survey among the top 400 U.S. general contractors to
determine the factors that affected the bid/no-bid decision of contractors. The two top
ranked factors were ‘type of job’ and ‘need-for-work’ among the 31 listed factors. In a
similar study, Shash (1993) applied the same concepts to the top 300 UK contractors and
realized that the results were fairly compatible with those of the previous study. The two
top ranked factors where ‘need-for-work’ and ‘number of competitors tendering’ among

the 55 listed factors.

Generally, after having decided to bid, it can be said that the contractor with the lowest
bid price is the most likely to be awarded the job. The direct cost estimates of each
contractor should be approximately around the same range which is due to the similar
methods and aids that contractors would implement to quantify these factors of direct
labour, direct material, subcontractors, facilities and equipment and enginecring costs.
The quantification means of the direct costs are based on standard unit costing references,
historical data and personal expertise. However, in real life this is not the same because

of labour productivity variations.

Once direct costs have been quantified, indirect costs have to be determined. Indirect

costs are not as definitive as direct costs. They can be subdivided into two categories:

variable and fixed overhead costs.
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Variable overhead costs are costs that do not vary with the output levels but are affected

by time. These costs can be further divided in to two categories: field/site and special

overheads. The former includes the project manager, superintendent and office staff
wages and costs, while the latter includes items that are related to the special conditions
in the contract and specifications, such as safety items, change orders, licenses and

permits.  Most importantly, it includes an allowance factor which safeguards the

contractor against any unforseen incidents. This is not a definitive item, it depends
mainly on the contractor’s experience with the owner, previous work on similar projects

and forecasting capabilities.

On the other hand, in the case of fixed overhead costs, they are costs which do not vary
with output and remain to be borne even when output is non-existent. They are included
only once in cost estimates (ie. non-recurring). As a result, no matter what delays occur,
these costs remain consistent or fixed and a party will have no grounds when trying to

claim on non-recurring indirect costs.

Under construction projects, fixed overheads are also known as Head Office overheads.
Considering this overhead in greater depth, it consists of four main components: Main
Office costs (such as legal staff, estimators and accountants costs); Insurance (such as
builder’s risk, contractual liability and theft); Bonds (such as bid and performance bonds)
and Interest. The interest portion of the Head Office overhead denotes the cost of

borrowing money. It is common practice that contractors within the construction industry
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finance their projects by taking out loans or by obtaining a line of credit from banks or
other financial institutions. The cost of such a procedure is interpreted in terms of
interest to be paid by the contractor. The interest rate paid depends on various factors
including the credibility of the contractor and the owner, the economic situation, the type
of project, the duration of the project and the size of the loan requested. The interest to
be applied as part of the Head Office overhead value is therefore fairly accurate. Yates
(1990) performed a study on various financing schemes that are available for projects in
international engineering and construction markets. Yates identified several of the
innovative financing schemes that are available on the market such as countertrade; World
Bank co-financing; swap financing and nonrecourse project financing. These schemes
have emerged in the industry during the last decade. By adopting these innovative
techniques, companies were capable of undertaking projects that would have otherwise
been impossible or difficult to attain using the traditional financing techniques. Yates
then recommended that in order for engineering and construction companies to maintain
their competitive status, they constantly had to amend their financing styles to suit their

environment.

Certain Head Office overheads (typically Main Office overheads) may be difficult to

quantify in a precise and individual manner as they are portioned relative to the number

of projects in hand.
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At this stage, the above two factors of direct and indirect costs may be combined to

establish the project cost estimate in monetary terms.

The profit portion to be added to the project cost estimate, on the other hand, is
determined by the higher management as it depends on various factors such as the
company’s competitive strategies, the required returns, the need-for-work, the economic
situation of the company and the possibility of future work with that owner. Once the
required profit percentage has been determined, the mark-up is established and the bid

price for the project is completed.

This mark-up value, that contractors include in their bid price causes the differentials
within the contractors’ bid prices. Therefore, the mark-up value is the critical factor that
needs to be considered by each contractor as it reflects the chances of winning the bid.
The subject of mark-up has attracted the attention of several researchers since the mid
1950’s when Friedman initiated his work in 1956 and thereafter Gates in 1967. Since
then, many other researchers have contributed to the basic theories attempting to derive
a figure which represents an optimum mark-up. This optimum figure reflects on the
maximisation of profit and on contingency factors that are included in order to account
for uncertainties which may arise during the construction phase. The most common
approach to such derivations have been the use of probabilistic models and statistical
theories such as the works of Shaffer et al (1971), Carr (1982), Ahmad et al (1987) and

Skitmore (1990).
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In addition, Sey et al (1990) presented a list of 37 factors that affected the bid price of
contractors along with their order of importance amongst 34 contractors. The results
indicated that ‘payment conditions’ was the factor that affected the bid price most. This

list has been used to complement the factors indicated within this research.

It must be noted that with the existence of difficult economic conditions, contractors’
need-for-work is high and therefore the problem of low cost estimates to establish a low
bid price to win the project is common. However, the contractors resort to claims in
order to compensate for the intentionally under estimated or applied costs and profit

respectively.

Due to these potential problems, owners tend to evaluate contractors’ qualifications based
on certain guidelines other than their financial status. Items such as the contractor’s past
and present performance on various projects and their experience within the industry
(Russell, 1990) are carefully considered. Rankin et al (1993) indicated that the General
Services Administration (GSA) in the US have implemented a system called "Competitive
Negotiation and Technical Merit" (p.206) which includes the price factor as just one of

the considered factors.

Once the bid price is established, a detailed revision is performed to ensure the accuracy

of the estimates. Then the bid is submitted within the specified deadline period.
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The owner and the professional advisors open and review all the submitted bids. The
review will occur according to an agreed set of guidelines that are normally determined

at the discretion of the owners themselves and their policies.

As mentioned earlier, depending on the format of bidding adopted (ie. open or nominated
lists of contractors), the owner shall award the bid to the successful contractor, whereafter

the construction stage shall commence.

This chapter identified the traditional system adopted within the construction industry in
obtaining contracts under the system of competitive bidding. It can be deduced that bid
prices submitted by contractors tend to vary amongst others and therefore, indicating that
the existence of uncertainties is unavoidable. The following chapters explain a
methodology by which contractors may present a more attractive bid to the owner by
demonstrating their competence and by accounting for potential mishaps that may occur
throughout the construction stages of the project as part of their cost estimating techniques

and strategies.
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CHAPTER 3

CONSTRUCTION DELAYS

Delays in the construction industry are inherent, yet unavoidable events which can result
from incidents such as poor organisation, variation orders, strikes and material shortages.
Extensive research has been published in this field by several authors (Kraiem et al, 1987;

Leary et al, 1988; Reams, 1990; Alkass et al, 1991; Mazerolle, 1993).

Another important cause of construction delays is interim payment disruptions by the
owners to their contractors (Awad et al, 1992, 1993), although this type of delay has not
yet been implemented into existing delay analysis techniques available to contractors.
When delays occur during the construction life of the project, they are analyzed in terms
of monetary and time extension compensations. The basis and techniques involved in

performing such analyses are demonstrated in this chapter.

All the existing techniques available to contractors with regard to delay analysis can only
be applied once the delay has occurred (or upon project completion). However, Chapter
4 proposes a methodological model which accounts for delays caused particularly by
interim payments to the contractor by the owner. The model is uniqu: because it
accounts for the delay at the forecasting/bidding stage of the project. As a result,
contractors may be able to secure their project work schedule from being affected at a

later date.
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With regard to current practices, delays have been classified into two categories:

excusable and nonexcusable delays (Kraiem et al, 1987; Leary et al, 1988; Reams, 1990,

Alkass et al, 1991; Mazerolle, 1993).

Excusable delays are not characterised as actions or inactions of the contractor, they are

a cause of unforseen events. In other words, these are events beyond the contractor’s

control and are without fault or negligence. Once these delays have been identified, the
contractor becomes entitled to an extension in time if the completion date had been
affected. Excusable delays can be further classified into compensable and non-
compensable delays (Reams, 1989; 1990). Excusable compensable delays are delays
resulting from the actions or inactions of the owner. Usually, the contractor is entitled
to an extension in time as well as a monetary compensation associated with the delay.
A typical situation reflecting such an event would be where the owner has not set-up
scaffolding on time for the contractor to proceed with the required work. On the other
hand, excusable non-compensable delays are delays where neither the owner nor the
contractor is responsible for the delays. Typically, the contractor will only be granted a
time extension when there are no grounds for damages, for example when a Force

Majeure incident occurs.

The non-excusable category deals with delays caused by actions or inactions of the
contractors or their subcontractors. As a result, the contractor has no grounds to claim

for either a time extension or a monetary compensation. In fact, the opposite may be
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true, the owner may be entitled to delay damages. An example of this situation is when

the contractor fails to place a full crew on site to complete the required work.

Delays may occur concurrently regardless of their type. Concurrent delays consist of two
or more delays occurring simultaneously or delays that overlap to some degree. However,
even if these delays occurred separately, they would still affect the overall completion
date (Rubin et al, 1983). Any concurrent delay involving an excusable delay normally
results in an extension of time being granted to the contractor. However, when
compensable and nonexcusable delays occur concurrently, either an extension of time can
be issued or the overall delay will be distributed between the owner and contractor with

respect to their liabilities.

Concurrent delay analysis involves the assessment of each delay separately in terms of
their impacts on other activities and the project duration. Non-critical activities have to
be considered in the analysis, specifically the floats. The reason for this is that non-

critical activities may become critical due to the exhaustion of the floats by the delays.

Guidelines for classifying the concurrent delays have been presented by Rubin et al

(1983) as follows:

a) Concurrent delays involving excusable and nonexcusable delays, where the

contractor is only granted a time extension.
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b) Concurrent  delays involving excusable compensable and excusable
noncompensable delays, where the contractor is only entitled to a time extension
but not to a monetary compensation.

) Concurrent delays involving two excusable compensable delays, where the

contractor is entitled to both an extension in time and monetary compensation.

These guidelines may be useful for delay analysis, however, clear contractual definitions

of the terminology is required to avoid further complications at a later date.

3.1. TOOLS FOR DELAY ANALYSIS

This section will highlight the type of schedules used to perform delay analysis and will

explain the existing methods that are currently adopted to perform the analysis.

3.1.1. TYPES OF SCHEDULES

In order for contractors to analyze the consequences or impacts of the delays on the entire
project, four main schedules are used: as-planned, adjusted as-planned, as-built and

entitlement schedules (Mazerolle, 1993).

The as-planned schedule illustrates the contractor’s original plan for performing the work.
This schedule includes the critical path(s) along with the planned activities and their start
and finish dates. However, it must be noted that this schedule does not present the work

progress. Once delays or disruptions have occurred, the contractor would then reschedule
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the as-planned schedule accordingly to develop an adjusted as-planned schedule. This
would represent the adjusted critical path(s) along with adjusted start and finish dates of
the planned activities. Upon completion of the project, the final adjusted as-planned
schedule, which includes all the adjustments made throughout, is now known as the as-
built schedule. Rather than showing the planned start and finish dates of the activities,
the as-built indicates the actual start and finish dates of all the activities. Finally, once
all the above schedules are in hand, the entitlement schedule can be established. This
schedule indicates the actual completion dates with respect to the excusable delays
throughout the project. The final entitlement schedules reflect the original, adjusted and
actual completion dates which would then be used to establish the total time that the

contractor would be entitled for compensation.

3.1.2. CURRENT PRACTICES USED FOR DELAY ANALYSIS

Various techniques have been developed, using the as-planned and as-built schedules to
determine the consequences on the overall project’s completion date. The techniques
adopted for delay analysis in the construction industry are described below (Leary ct al,

1988; Reams, 1990; Revay and Assoc.).

GLOBAL IMPACT TECHNIQUE
This is one of the simple approaches used to determine the impact of the delays on the
project schedule. It is usually used by contractors to obtain a time extension, most often

during the construction phase. Using this technique, the total delay (ie. the global impact)
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is determined by summing all the delayed durations. The total delay is then plotted on

a summary bar chart (Leary et al, 1988).

NET IMPACT TECHNIQUE

This technique attempts to deal with the consequences of concurrent delays. All the
delays are considered, however, only the net impact of all the delays is represented on the
bar chart. The contractor will then request an extension in time with respect to the

difference between the as-planned and the as-built completion dates (Leary et al, 1988).

ADJUSTED AS-BUILT CPM TECHNIQUE

This technique utilizes the CPM system to establish an as-built schedule. The delays are
characterised as activities which would then be inserted into the CPM, indicating their
links with other activities. The critical path durations of the as-planned and the as-built
schedules are compared. The difference is then used by the contractor as a basis for
requesting compensation. This technique is similar to the net impact in the sense that it

only identifies the net effect of the delays.

‘BUT-FOR’ TECHNIQUE

This technique utilises the CPM scheduling system. The contractor would identify all the
delays he/she is responsible for and would then include them into the original as-planned
schedule. The final completion date established is then compared to the as-built

completion date. The difference is used as a basis for requesting compensation. The
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main idea behind this technique is that, regardless of the delays resulting from the
contractor, the project would still overrun the planned duration. This overrun becomes

the responsibility of the owner.

SNAPSHOT TECHNIQUE

This technique differs from others in that it is used to determine the duration of the delay,
time of occurrence and cause(s). By using as-planned, as-built and any updated schedules
that might have been produced throughout the project, the total project duration is divided

into a certain number of time periods that are known as snapshots.

By using the as-built schedule for the snapshot period under consideration, along with
information deduced from the previous snapshots, an extended duratior schedule is
generated. The generated project completion date is compared to the original date
indicating the difference in the delay duration which has occurred. Once the delayed
duration is established, the causes of the delays are determined. This is then repeated for
each of the snapshot periods. The total delays are then accumulated to establish the
overall delay duration which will then be apportioned between the contractor and the

owner, depending on the liabilities deduced.

TIME IMPACT TECHNIQUE
This technique is similar to the snapshot technique, except that it concentrates on a

specific delay rather than the time period containing the delays. The as-planned schedule
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is then recalculated including the actual durations of the project to establish a completion

date. Then, the delay is included into the schedule for recalculation of a new project
completion date. By comparing the two completion dates, the difference indicates the
effect of the delay on the work schedule. This technique is applied to each delay in a
progressive manner. The individual time impacts are then accumulated to establish a total
impact that the delays have imposed on the project’s completion date. The total impact
is then divided between the owner and the contractor with respect to their liabilities,

which in turn provide the contractor with means to request for compensation.

32. SUMMARY
Construction delays tend to be an unavoidable occurrence during the implementation
stages of construction projects. As a result, it has become a field of great interest for

researchers.

This chapter highlights the existence of several techniques used by contractors within the
industry to analyze the extent of delays that they encounter, which in turn are used as
means for compensation (either monetary or time wise). Despite these advances, it can
be seen that contractors have to deal with the consequences of the delay once they have
occurred. For contractors involved at the bidding stages of projects, there is no direct
technique or system which assists contractors in allowing (in specific terms) for such

occurrences to be considered at the forecasting stages of the project.
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The following chapters propose and validate a model which contractors may implement
at the forecasting stage to account for a pre-determined delay which would occur at a
later date during the construction phase of the project. Specifically, the damages inflicted
on the contractor’s cash flow and project work schedule due to payment disruptions by

the owner will be addressed.
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CHAPTER 4
QUALITATIVE AND QUANTITATIVE CONSEQUENCES OF

DISRUPTIONS IN INTERIM PAYMENTS BY THE OWNER

4.1. INTRODUCTION

Gibson (1991) stated that construction projects were risk exercises which involved the
management of uncertainty. Considering that, two related factors are exposed to the
uncertainties of timely payments by the owner, namely the contractors’ cash flows and
project’s work schedules. Cash flows are based on the work completed within a specified
period and the work progress is related to the steady flow of interim payments by the
owner. Therefore, any disruptions in interim payments would cause a shortfall in the
contractor’s cash availability. Accommodating this shortfall requires the need for extra
working capital to be raised in order to avoid delays in the work schedule (Awad et al,
1992; 1993). This potential problem further complicates the construction financing

procedures and makes it more difficult to secure funds for the project.

Taking the above relationships into consideration, along with the typical practice in the
industry of providing first and receiving later, the contractor is faced with further
problems in terms of the project’s cash flow and work schedule. To account for these
problems, the contractor has the option of choosing between three remedial actions. First,
the contractor will attempt to locate extra funds to compensate for the shortfall in the

available cash. These compensable funds will cost the contractor extra interest which
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might have not been accounted for within the bid price estimate. Secondly, the contractor
will slack behind in the work schedule indicating a reduction in the work’s progress rate.
Some of the reasons which account for this are the psychological demotivation of the
labour due to disrupted wages; cut backs in crew sizes and material supplies; and delays
in providing workshop drawings to the subcontractors. Finally, the contractor may resort
to the most severe scenario: stopping the work completely for the period of payment
disruption. Lack of funds or pressure tactics to make the owner process the payment
promptly result in such stoppages. However, this last option is not favourable to the
contractor. Adopting this option may place the contractor’s reputation in jeopardy as well
as reduce his/her chances of obtaining future work with the same owner. Consequently,
this scenario may be viewed as the most pessimistic consequence of disruptions in the
contractor’s interim payments. Identifying and quantifying its effect on the project cash
flow and work schedule is straight forward. The period of work stoppage is directly
reflected as an extension on the critical path duration, as a result this consequence can be

quantified directly.

With respect to the above interpretations, the main consequences of the disruptions in
contractor’s interim payments by the owner are (Awad et al, 1993):
1) Added Financing Costs, and

2) Reduction in Progress Rate.
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The remaining part of this chapter identifies the qualitative theories and quantitative

methods used for each of the above consequences.

4.2, IDENTIFICATION OF METHODOLOGY PATH

Figure 4.1 illustrates the typical routines that occur at the pre-construction stage of a
project. The contractor’s preparation of the project cost estimate prior to submitting the
bid is the concerning activity for the purpose of this research. Focusing further on this
item, Figure 4.2 shows the various activities that occur during the contractor’s project
estimation stage. Once the contractor has decided to bid in accordance with the issues
stated in Chapter 2, the respective activities would then be carried out. Prior to
submitting the bid, the estimator’s report is sent to higher levels of management in order
to determine a markup figure for the project. Figures 4.3 and 4.4 illustrate the factors
involved in determining the bid price for a project. However, this work concentrates on
identifying the amount of security that the contractor needs to consider as an allowance
factor, in percentage terms, for increased financing costs and reduction in the progress
rate which would arise because of the disruption in interim payments to the contractor by

the owner.

The allowance factor is part of the item named specials within the contractor’s variable

overheads (as indicated in Chapter 2), which also, is part of the contractor’s indirect costs.
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Figure 4.1 - PRE-CONSTRUCTION FLOW CHART
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Figure 42 - PROJECT ESTIMATION
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Figure43 - COST FACTORS IN BID PRICE (Halpin, 1985)
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The allowance factor is then determined in terms of added financing costs (Section 4.3)

and impact costs with respect to the reduction in progress rate (Section 4.4).

43. ADDED FINANCING COSTS

Referring to Section 4.1 above, one of the remedial actions taken by contractors to
counteract or offset the problems of disrupted interim payments by the owner is to locate
extra funds to compensate for the shortfall in the available cash. As a result, the
contractor is faced with extra interest costs to account for the increased {unds needed for
the compensation of the shortfall. This increased cost is not usually accounted for within
the bid price estimate, therefore, these additions reflect the increases in the financing costs

to the contractor.

4.3.1. QUALITATIVE THEORY

This section explains the typical decisions that contractors usually make in accordance
with the options available to them (Figure 4.5) to determine the added estimated costs that
will result depending on the financing scheme available to them. The flow chart in
Figure 4.5 was derived as part of the research, based on comments and information
demonstrating the industry’s current practice, which were obtained from meetings and
interviews set with two of the major Canadian banks, a construction management

consultant and independent contractors.
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Once determining the project cost estimate, the contractor will decide whether to adopt
a self or an external financing scheme. Due to the current trend in today’s industry, the
adoption of external financing has been assumed for the purpose of this study. External
financing requires the allocation of a line of credit facility by a financial institution. A
line of credit was defined as a "commitment by a financial intermediary to stand ready

to lend up to a specified amount to a customer on request” (Binhammer, 1988; p.666).

In reference to the meetings held with the officers from two major banks, it was deduced
that the common financing systems made available to contractors within the Canadian
construction industry were construction loans, commercial loans and overdrafts.
Construction loans, also known as term loans, may be obtained by either owner/developer
or contractor for a specified period. However, the owner usually obtains it at a lower
interest rate. The intention of this money is to cover the contractors’ bills and payroll
during the construction phase of a project. However, the main catch is that the lending
institutions prefer that a permanent loan (such as a mortgage facility) be in the hands of
the borrower (Halperin, 1984; Cooke et al, 1986). Consequently, both the mortgage
money and the constructed facility are used by the bank as security should the borrower

default on the loan repayment schedule.

The commercial loan is very similar to the construction loan except that the loan is drawn
with a commercial bank and is considered as a short-term business loan, usually for a

period between 90 days and 3 years. It is defined as a business loan because its main




Figure 45 - FINANCING ROUTINE
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purpose is to allow the business to operate and make a profit (Halperin, 1984). As the
commercial banks are not interested in getting involved in real estate affairs for the

purpose of security provisions they tend to increase the interest rate at which the loan is

granted for that purpose.

Finally, an overdraft facility is an option which contractors may consider in
complementing their financing scheme. However, the main purpose of an overdraft is to
finance the contractor’s receivables which would be due within a short period of days or
weeks. As this is a complementary option, it shall not be included as part of the added

estimated cost quantification process.

Regarding the above information, contractors have one of two options to finance their
construction project: construction loans and commercial loans. These are used to
quantify the increase in contractor’s financing costs due to disruptions in interim

payments caused by the owner.

Once the contractor has investigated the details of the options, the next decision that has
to be contemplated is the financing portioning (ie. full or partial financing). This
decision depends on the extent of the contractor’s willingness and capacity to invest his
or her own funds into the project. In the case of full financing, the contractor should
apply for the entire maximum cash requirement - the cash availability just prior to

receiving the interim payment from the owner (Cooke et al, 1986) - to finance the project,
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whereas in the case of partial financing, only a portion of the maximum cash requirement

would be required.

The next step is to decide on the type of the repayment scheme to be adopted. Two

existing options exist: the defined and the circumstantial repayments. In the case of

defined repayment, the loan money is to be drawn completely and repayment is to be

made in equal portions (including principal and interest) for a specified period. The

repayment figures were established using the following equation (White et al, 1989):
Ay = P (AP i,n) (1

Where A is the defined periodic repayment figure, P is the loan money drawn and (A/P

i,n) is the capital recovery factor.

In the case of circumstantial repayment, the interest would accrue on the used portion of
the loan only. However, under normal circumstances, the banks need to secure the
granted loan for the borrower, therefore, the contractor will have to pay a fee for the
unused portion of the loan known as the unused credit commission fee. The periodic
repayment figures are established using the following equation:

A, =P _ (F-i)- P, - PF 2)
Where A is the circumstantial repayment figure, P, is the loan money drawn at period

n, P, is the loan money to be repaid at period n and F is the unused credit commission

fee.
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It must be noted that both repayment options may be applied to either full or partial

financing.

Having decided on the type and repayment of the loan, the next stage is to determine the
added financing costs due to disruptions in the contractor’s interim payments by the
owner which would, in turn, be expressed as an allowance factor. It is recommended that
the allowance be added into the bid price. However, contractors may argue that their
level of competitiveness may be reduced. Therefore, upon evaluation of the owner, the
contractor has the option of including the allowance factor or not. If the owner proves
to be reliable, the contractor may exclude the addition. On the other hand, had the owner
been classified as non-reliable, the contractor should include the factor to safeguard
him/herself. Under an owner classification of semi-reliable, the allowance factor may be
included as part of the claims resolution plan which would supplement the contractor’s
bid. This acts as a mean of minimising the problems associated with claims in the future.
Another alternative that a contractor may adopt is to implement the developed model once

a payment disruption occurs during the construction stage.
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4.3.2. QUANTITATIVE METHODOLOGY

Four financing schemes are available to contractors:
A) Defined-Full financing,
B) Defined-Partial financing;
0) Circumstantial-Full financing;

D) Circumstantial-Partial financing.

The quantification of the added financing costs was performed with respect to the above
four schemes because it was assumed that external financing would be utilised, as it is

the most common path adopted in the Canadian construction industry today.

A) DEFINED-FULL FINANCING

Having decided between a construction and a commercial loan, the maximum cash
requirement (MCR) for the entire project was determined in accordance with the existing
methods. The scheme indicates full financing (100% portioning), in other words, the loan

is equal to the maximum cash requirement determined.

In the case of defined repayment, upon determining the maximum cash requirement for
the entire project, the contractor will calculate the overall interest payment incurred as
part of the requested loan. This payment was assessed by utilising equation 1. In order
for this technique to prove its practicalities, the contractor is expected to deposit the

granted loan into an interest earning account. Common practice within the Canadian
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Table 4.1 - DEFINED FULL FINANCING (DF)

METHODOLOGY

DEFINED FULL FINANCING
(DF)

—

——
Maximum cash requirement

2. Financing portioning 100 %
3. Overall incurred interest from loan I, =(A, xN) - P
4, Single periodic earned interest from I, = D(F|P i,n)
deposit b
When n=1, I,=Di
5. Single periodic eamed interest from
self-deposited funds
6. Net cash flow balance NCFy, = (P, +1,)-(CR, + LR})
(NCF)
7. Net payable interest balance d
est €
OR
b d
a=1 c=]
8. Distribution of 1 into original cash CRP
requirement CR., =1, |—=
[
9, Recalculate NCF balance with
weight distributions
10.  Simulate payment disruption for
cach period
11.  Determine maximum negative cash
flow for entire simulation
12. Added Firancing Costs (Cg)
c, = MCE , 100%
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banks requires that this deposit be performed at the same bank for security and control
purposes. In addition, the interest rate applied will be two or three points below that
allocated for the loan. However, the interest earned from this deposit will be calculated

on a single periodic basis using the following standard equation:

I, = D(FIP i,n)
3)
When n=1 I,=Di
Where I, is the single periodic interest earned from the deposit account, D is the money

deposited to earn interest and (F/P i,n) is the single sum, future worth factor.

Based on these calculations, a net cash flow balance model was established, in terms of
the earnings and the expenses. The earnings included the interim payments received from
the owner and the interest earned from the deposit, while the expenses included the
periodic cash requirement and the periodic loan repayment figure.

NCFp, = (P, + I,)-(CR, + LR)) @
Where NCFy;: is the net cash flow balance under defined full financing, P, is the interim
payments received at the same period, CR; is the periodic cash requirement and LR, is

the periodic loan repayment amount comprising of the periodic principal and interest.

Following the above calculations, the net payable interest is determined by considering
the balance between the interest payments to accommodate the loan and the interest

eamings from the deposit, simplified in the following equation:

b d
Iy = Slp-T 1y, (5)

a=l c=1
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Where I, is the net interest, I, is the interest payment at period a, b is the last period to

be considered for interest payment, I is the interest earned at period c, and d is the last

period to be considered for interest earnings.

The net payable interest will then be distributed throughout the original periodic cash flow
for the purpose of the calculations. However, it would be included as a separate item
under /nterest, falling under the Head Office charges in the bid estimate to the owner.
Several distribution processes were considered. The most compatible system chosen for
this study was a weighting mechanism based on the periodic cash requirements and the

total project cash requirement shown in the following equation:

CR

CRy = I, |—= (6)
CR,

Where CR;. is the adjusted (weighted) periodic cash requirement and CR; is the total

project cash requirement.

Another net cash flow balance model, similar to the one discussed above, was performed,
except the interim payments were adjusted in accordance with the weighted periodic cash
flow causing the overall cash flow balance to equal approximately zero. The
quantification process assumed that the worst scenario would occur. In other words, the
contractor maintained the work according to the original work schedule and payments to
subcontractors, suppliers and labour for completed work was to continue regardless of
whether payment disruption by the owner to the contractor occurred at one or two

consecutive periods. Referring to the advice and experiences of the professionals in the
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industry today, the worst scenario was identified as a payment disruption for two
consecutive periods, as contractors would be unable to sustain the work and become
vulnerable to bankruptcy. The loan repayments were then disrupted for the same period
as the payment disruption. This shift would take into account the interest increase of the

payment relocation.

The net cash flow balance for each disruption occurrence was performed and the lowest
value obtained, ie. the maximum negative cash flow balance, was identified and defined
as a percentage of the total cash requirement for the entire project. That percentage
would then be treated as the added financing costs incurred due to the disruption in the
contractor’s interim payments for the entire project, which the following equation

indicates:

MCF

T

Cp = x 100% (7

Where C; is the added financing costs and MCF is the maximum negative cash flow

balance.

A summary of the methodology is illustrated in Table 4.1.

B) DEFINED-PARTIAL FINANCING
This scheme is similar to the above except that the financing portionings are variable and
are dependant on the contractor’s willingness to invest his/her own funds into the project.

The portion of funds adopted as self-financing would be deposited into another separate
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Table 42 - DEFINED PARTIAL FINANCING (DP)

DEFINED PARTIAL FINANCING

METHODOLOGY (DP)
1. Maximum cash requirement
2. Financing portioning X %
3. Overall incurred interest from loan = -
g I, =(ApxN)-P
4, Single penodic camed interest from 1, = D(FIP i,n)
deposit b ’
When n=1, I,=Di
5. Single periodic earned interest from I.. = D(FIP i.n
se.f-deposited funds D (P Ln)
When n=1, I =Di
6. Net cash flow balance NE pp = (Py+1Iy+ 1) -(CR, + LRy)
(NCF)
7. Net payable interest balance d
8 Iy=1,- XI,
e=]1 ¢
OR
b d
asl c=l
8. Distribution of Iy into original cash CR
requirement CRy = I, —F
CR,
9. Recalculate NCF balance with
weight distributions
10.  Simulate payment disruption for
each period
11.  Determine maximum negative cash
flow for entire simulation
12 Added Financing Costs (Cp)
Cp= MCF x 100%
CR,
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interest earning account, probably with a higher interest rate. The interest carned is

included in the quantification process. Therefore, Equations 4 and 5 shall differ as

follows :
NCFp, = (P, + I + I)-(CR, + LR}) (8)
b d
Iy = Ellpa B [Zl(lnc + Igp)] @)
a= c=

Where NCFp; is the net cash flow balance under defined partial financing and Ig, is the
interest earned from self deposited funds. The procedural steps used in the previous
scheme was used to quantify the added financing costs to the contractor. A summary of

the methodology is illustrated in Table 4.2.

C) CIRCUMSTANTIAL-FULL FINANCING

Similar to Scheme A, full financing defines a financing portioning of 100%. However,
in the case of circumstantial repayment, the loan was utilised with respect to the periodic
cash requirements. Based on the withdrawals performed, three items were included in the
succeeding month’s repayment figures: the actual funds withdrawn; the interest accrued
from the withdrawn funds; and the unused credit commission fee. Based on these
calculations, the procedure adopted for the defined repayment was used again to
determine the added financing costs incurred due to the disruption. However, the only
difference that needs to be identified is that the interest earning deposit account does not
exist, thus causing Equations 4 and S to change as follows:

NCF. =P, - (CR, + LR, + F) (10)

Where NCF; is the net cash flow balance under circumstantial full financing.
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b
I, = XTI, (11)

a=1

A summary of the methodology is illustrated in Table 4.3.

D) CIRCUMSTANTIAL-PARTIAL FINANCING
Similar to Scheme B, partial financing defines a variable financing portioning, therefore,
the interest earned from the self deposited funds was included in the calculation of the

added financing costs. Once again, Equations 4 and 5 differ as follows:

NCFp = (P, + Ip)-(CR, + LR, + F) (12)
b d
I, = X1, - Tl (13)
a=1 c=1

Where MNCFp is the net cash flow balance under circumstantial partial financing.

A summary of the methodology is illustrated in Table 4.4.

4.3.3. SUMMARY

This section gave a complete explanation and interpretation of the determination of the
added financing costs incurred from disruptions in the contractor’s interim payments from
the owner with respect to the four financing schemes that are currently available to the

Canadian construction industry.
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Table 43 - CIRCUMSTANTIAL FULL FINANCING (CF)

CIRCUMSTANTIAL FULL

METHODOLOGY FINANCING
(CF)
1. Maximum cash requirement
2. Financing portioning 100 %
3. Overall incurred interest from loan !
I Il = )W .
a1
4 Single periodic eamed interest from
deposit
5. Single periodic eamed interest from
self-deposited funds
6. Net cash ﬂ(;;cl;l)ance NCF,, = P, - (CR, +LR, + F)
7. Net payable interest balance I, = I, - CCR
(IN) N L
OR
b
I,= %I, - CCR
a=1
8. Distribution of I into original cash CRP
requirement CR, = I, | —
P [CRJ
9. Recalculate NCF balance with
weight distributions
10.  Simulate payment disruption for
each period
11.  Determine maximum negative cash
flow for entire simulation
12.  Added Financing Costs (Cp)
c, = ¥F , 10%
CR,

57




Table 4.4 - CIRCUMSTANTIAL PARTIAL FINANCING (CP)

CIRCUMSTANTIAL PARTIAL

METHODOLOGY FINANCING
(CP)
1. Maximum cash requirement
2. Financing portioning X %
3. Overall incurred interest from loan I
a L=X A,
e
4, Single periodic eamned interest from
deposit
5. Single periodic eamed interest from 1. = D(FIP i.n
self-deposited funds b (FIP i,n)
When n=1, I,=Di
6. Net cash flow balance NCFgp = (P, + 1) ~(CRp + LR, + F)
(NCF)
7. Net payable interest balance d
e=l ¢
OR
8. Distribution of I into original cash CR
requirement CRy = I, —F
CR,
9. Recalculate NCF balance with
weight distributions
10.  Simulate payment disruption for
cach period
11,  Determine maximum negative cash
flow for entire simulation
12.  Added Financing Costs (C;)
Ce = MCF x 100%
CR,
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44. IMPACT COSTS : REDUCTION IN PROGRESS RATE

From the literature review performed earlier, there is no indication that a study which
directly relates disrupted payments with reductions in progress rates has been carried out.
The disruption causes a reduction in progress which results in impact costs being incurred.
Therefore, the concept of impact costs was used to quantify the consequence of the
disruptions. Impact costs tend to be difficult to define because they originate from one
or more isolated problems, which then spread with increased effect through a project like
ripples in a pond (Revay, 1987; 1990; Brunies, 1988). The concept of impact costs arises

from the quantification of claims.

Impact costs are sometimes referred to in different manners, such as consequential delay
cost; acceleration cost; disruption cost; loss of labour output; loss of productivity and

ripple effects (Brunies, 1988).

Several factors cause impact costs such as, frequent change orders, delays, disruptions,
acceleration, changes in site conditions, labour disruption and inclement weather (Baldwin

et al, 1971; Brunies, 1988; Leonard et al, 1988; Moselhi et al, 1990; 1990).

Through various administrative and authoritative organisations, guidelines to the way
impact costs can be quantified using differential cost method, estimating method and totul
cost method were produced (Revay, 1985; 1990; Brunies, 1988; Heather, 1989; Moselhi,

1990).
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DIFFERENTIAL COST METHOD

This is a classical approach which compares the actual cost of the impacted operation
with the actual cos. incurred while performing the same work, but in an unimpacted
mode. Therefore, it compares the actual productivity with the expected or anticipated

productivity. The: difference identifies the loss of productivity.

ESTIMATING METHOD :

Statistical information gathered from the work of various administrative and authoritative
organisations is used for estimating either the most likely losses under definable
circumstances, or quantifying loss of productivity. This method is used when the

differential method is not practical.

The three most important statistical charts used for estimating purposes are :
Overtime : Several statistical studies to assist in the quantification of the effect
of overtime with regard to productivity losses have been conducted by the US
Department of Labour (1948), the Mechanical Contractors’ Association (MCA,
1969), the National Electrical Contractors’ Association (NECA, 1969), the US

Corps of Engineers (1979) and the US Business Roundtable (1980).

Overmanning : This chart was produced by the US Corps of Engineers (1979)
and indicates the drop in productivity resulting from the increase in the crew size

or number of crews.
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Stop-and-Go : This chart was produced by Foster Wheeler Organisation
(O’Connor) and indicates the time required to remobilise and reorient a crew after
variable lengths of absence from the activity in question. It shows loss in time

and productivity.

TOTAL COST METHOD

This method is used when neither of the above can be used. This approach is based on
the difference between the contractors actual cost and their contractual revenues. This
value does not indicate or make reference to the actual effect of the delay caused solely

by the impact activities.

It should be noted that the order of the three methods explained above is the order by
which owners prefer to quantify claims if necessary. However, the contractor’s

preference is vice versa.

As interim payment disruptions give rise to impact costs, it was found that differential
cost and estimating methods, explained above, require data that only exists once a delay
has occurred or a project been completed. Therefore, the total cost method was chosen
for the quantification of the reduction in progress rates (impact costs). However, slight
modifications were made for application purposes. The actual cost of the project was
changed to become the anticipated costs incurred due to the occurrence of a payment

disruption.
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44.1. QUALITATIVE THEORY

Various factors contribute to delays in the work progress, such as poor organisation,
variation orders, strikes, material shortages, etc. (Leary et al, 1988; Rearns, 1990; Alkass
et al, 1991; Kraiem et al, 1991). Another very important contributing factor to the
discrepancy has been identified as a result of the contractor’s actions arising from
disruptions in interim payments by the owner. As mentioned earlier, the contractor has
three options in order to remedy the effect of the disruptions: allocation of extra funds (as
quantified in Section 4.3); reduction of the progress rate either in order to encourage the
owner to release payment sooner or for reasons beyond the contractor’s control, due to
the lack of funds which would ultimately lead to the limited availability of resources to
perform the work; and finally, to stop the work completely for the duration of the
disruption. The latter scenario is the most pessimistic and non favourable because it may
affect the contractor’s credibility for future prospects as well as his/her reputation within
the industry. With regard to this study, it can be determined that the second remedial
option would also be taken by the contractor in the case of payment disruptions to the

owner.

However, as the extent of a reduction in progress has not yet been clearly defined, the
quantification process considers the most pessimistic approach, the third option. As this
is an extreme situation (ie. worst scenario), the contractor will automatically be

safeguarded when any disruptions occur during the construction stages of the project.
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4.4.2. QUANTITATIVE METHODOLOGY

Having considered various theories to be implemented for the purpose of this study, it
was found that the most suitable concept revolved around the fundamental principles of

the Indices methodology (Ferry et al,1988).

;. KXg X100

Xy

where I is the Index value, X, is the current cost and X is the base cost.

100 (14)

Ferry et al (1988) defined the purpose of a cost index as "to measure changes in the cost
of an item or group of the items from one point in time to another. A base date is chosen
and is usually given the value of 100, all future increases or decreases being related to
this figure." It must be noted that the index principles are not fixed in terms of cost, but
may be applied for any variable. These principles have been modified to fall within the
context of this study. to form a relation between the durations of all activities and the
overall project at specific times of the schedule, while also quantifying the reduction in
progress rate in monetary terms at the bidding stage. These results shall be implemented
into the original work schedule (by a weighting process) to produce a safeguarded work

schedule.

Three assumptions we-e considered in the derivation of this model:

1. The base periodic project durations were in accordance with the original work
schedule;
2. The base index was identified as the original durations of the critical activities;
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3. For whatever period the owner disrupts the payment, the contractor shall put a
complete stop to all the works and shall recommence only when payment is
released. This assumption was made in order to signify the worst scenario or

most pessimistic approach.

By performing the above modifications, the basic principles of indices (Fenty et al, 1988)
were adopted and modifies to determine the increase in remaining project duration index
with respect to the overall project duration at the time of payment disruption as shown

below (Awad et al, 1992; 1993):

(Pp - Po) X 100
PO

Where IR is the increase in remaining project duration index, Py, is the original remaining

IR = 100 1s)

project duration prior to the disruption and P, is the delayed project duration.

This increase was compared to the original work schedule and defined in percentage

terms using:

_ (IR - 100) x 100 (16)
100

Py

Where Py is the percentage increase it remaining project duration.
Determining the percentage increase in remaining project duration allows the effect to

highlight the critical activities that fall within the disruption period. The purpose was to




quantify the effective activity duration at that period (ie. period of disruption) using the
following equation:

A=A, (1 - P (1

Where A; is the effective activity duration and A, is the original activity duration.

The effective activity duration can then be compared to the original activity duration for
the same period allowing for the quantification of the overall reduction in the critical
activity’s progress rate due to the disruption. This may also be interpreted as the overall
increase in the critical activity’s duration. As shown by:

Where Aggp is the overall reduction in the critical activity’s progress rate.

Quantification of the reduction in the critical activities progress rates allows the contractor
to predict the extent by which the schedule would be affected if the owner disrupted any
one or two consecutive interim payments at any time throughout the project. Based on
the previous results, the maximum reduction in critical activities progress rates (MAygp)
and its period of coincidence (PMAggp) were identified. The maximum reduction value
took into account the reduction rates that occurred prior to the period of maximum
reduction. However, if the maximum determined value was exhausted prior to the
expected period of occurrence, then the activities falling after the maximum period were
to be deprived from any expected allowances in time. Therefore, the maximum reduction

rate needed to be distributed to the activities which occur at and after that maximum
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period would use a weighting process of the corresponding activities. This is shown in

the following equations:

Ay = W, x MAg, (19)
_ 40 . .
Wy = - ; msisn 20)
EAO‘
i=m

Where A, is the activity adjustment duration and Wy, is the activity weight at period i.

The maximum reduction value was identified and distributed to the affected activities in
order to establish an adjusted original activity duration ‘or the period of disruption using:

A%y = Ay + Ay @

Where A, is the adjusted original activity duration.

As a result, the adjusted durations were to be inputed into the project management

software for re-scheduling.

However, the main criteria in determining the effect of the disruption in interim payments
in terms of the impacted costs associated with the reduction in the progress rate, is to

quantify the expected reduction in monetary terms.

The calculation of the maximum activity reduction rate as a percentage of the remaining
project duration from the period when the disruption occurred indicates the effective

progress reduction on the remaining project duration, shown as follows:
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MA
E,, ~ —22 x 100% (22)
Dy
Where E,y is the effective progress reduction on the remaining project duration and Dy,

is the remaining project duration.

Applying this value to the original remaining project cost will give the effective
remaining project cost. This cost can be interpreted as the impacted cost.

Cpe = (1 + Epg) x Cpp
(23)
Cpe = IC

Where Cyg is the effective remaining cost, Cy is the original remaining cost and IC is

the impact cost on the remaining project cost due to the disruption.

In turn, adding this value to the accumulated incurred costs defined the effective total
project cost, as shown below:

Cop = Cpp *+ C<mw (24)
Where Cg; is the total effective project cost and Cygpp is the accumulated incurred costs

until the period of maximum reduction.

The overall impact cost would then be expressed as a percentage of the difference
between the effective total and original total project costs. By implementing the typical
concepts used in distributing markup values equally against the overall project duration,

the overall impacted cost percentage is equally distributed throughout the project duration.
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Results from this research work, with regard to this aspect, indicates that the highest
impact would occur towards the end of the project. Consequently, applying the impact
costs in an undistributed mode would highly inflate the allowance factor with reg .d to
reductions in progress rates. In the event that a disruption occurs prior to the predicted
peri °, the main problem that the contractor will face is receiving the safeguarded monies

at a later date than expected. The allowance factor is calculated as shown below:

C. = Cer ~ Cor
P NG,

Where C, is the overall impacted costs in terms of reduction in progress rate, Coy is the

x 100% (25)

original total cost of the project and N is the number of project periods.

44.3. SUMMARY
This section gave a complete explanation and interpretauon of the determination of impact
costs incurred from disruptions in the contractor’s interim payments from the owner with

respect to the reduction in progress rate of the contractor’s scheduled work.

45. OVERALL CONSEQUENCES OF THE DISRUPTIONS

As a result of quantifying the added financing costs and the impact costs in terms of a
reduction in progress rates, the overall consequences to the contractor can now be
considered as an allowance factor determined using the following equations:
A = (CorxCp) + (CprxCp) (26)
2 A, = Cop (Cp +Cp) (27)

Where A, is the allowance needed to offset the consequences of the payment disruptions.
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Taking into consideration the determination of scveral items throughout this work, a

summary of the bid price calculation is shown in Table 4.5.

4.6. CONCLUSION

A quantification model to determine the consequences of the disruptions in interim
payments enables the contractor to implement it at the bidding stage, making hinvher
aware of the unexpected costs that may arise during the construction phase and can be
accounted for as an allowance factor to prevent future problems which may lead to

bankruptcy.
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Table 4.5 - SUMMARY OF RID PRICE CALCULATIONS

Direct Labour

Direct Material

Equipment

Engineering

DIRECT COSTS

Field

Specials

VARIABLE O/H’s

Head Office

FIXED O/H’s

INDIRECT COSTS

PROJECT COST

ESTIMATE

——

PROFIT

(MARKUP)

BID PRICE
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CHAPTER §

CASE STUDIES

Having established a model, it became necessary to validate its applicability in
terms of the qualitative theories and quantitative methodologies. The validation
process was performed by applying the model to different cases. Four actual case
studies were obtained from construction management consultants and independent
contractors. These four cases were modified for implementation purposes as it was
difficult to extract the necessary information needed to perform the quantification
process. Fifteen other cases were derived by altering the total costs of the project
and the financing portioning variables for each of the four cases as shown in Table
5.1. The total costs of the projects ranged between approximately $100,000 and
$6.5 million, projecting required allowances between approximately 0.3% and 0.7%
of the total project cost. The financing portioning for each case was varied by

+20% (in 10% increments) to establish sixty cases used for the validation process.

5.1. CASE STUDY

A documented case (Cooke et al, 1986) was chosen and modified according to the
sixty cases demonstrate the quantification process of the developed model. The
project is medium sized, estimated by the contractor at approximately $2.1 million

with a duration of one year (12 months). Table 5.2 identifies the activities,
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durations and costs, while Table 5.3 identifies the estimated periodic cash
requirements needed by the contractor to perform the specified work. This is based
on the monetary and duration bar chart in Figure 5.1. The main objective is for
the contractor to quantify the consequences of disruptions in their interim payments
caused by the owner. Therefore, the contractor shall perform simulations consisting
of one individual and two consecutive interim payments disruptions. The overall
effect on both the financing costs and the progress rate (impact costs) shall be
determined for each period separately. This would, in turn, be quantified as a
percentage allowance factor to be included in the bid price submitted for the
owner’s consideration. A complete run of these simulations are presented in

Appendix A.
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Table 5.2 - SUMMARY OF PROJECT ACTIVITIES

Activity Description Duration Cost ($)
B100C Set-up site 30 180,000
B200 Reduce level excavation 60 292,000
B300 Drainage and manholes 90 330,000
B400 Road base and sub-base 90 420,000
B500 Road surfacing 60 194,000
B600 Pumphouse excavation 60 56,000
B700 Pumphouse base and walls 120 244,000
B800 Intake connections 60 120,000
B900 Plant and equipment 120 320,000
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Table 5.3 -
ESTIMATED PERIODIC CASH
REQUIREMENTS
Period Periodic Cash
Requirement ($) .

1 282,620

2 238,980

3 138,120

4 231,520

5 159,450

6 165,210

7 190,120

8 164,920

9 199,560

10 207,700

11 80,100

12 80,100
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The variables used for the case study are as follows :

Loan Interest = 9% per annum = 0.75% per month
Deposit Interest = 6% per annum = 0.50% per month
Financing Portioning = 50%

Unused Credit Commission Fee factor = 0.0025.

5.2. DISCUSSION OF RESULTS

The results of implementing the above mentioned theories are shown in Table 5.4
and 5.5. Therefore, referring to Equation 27, Table 5.6 identifies the allowance
factors for each financing scheme tested. The lowest factor will then be chosen to
be included in the bid price estimate (see Table 4.5) as this would be the scheme
exposing the least problems should the contractor face interim payment disruptions.
In this particular case, the contractor might include an allowance of 0.465% of the
total project cost by adopting the defined partial financing scheme, investing 50%
of the required funds from his/her own sources. In addition, the owner would be

charged a net payable interest sum of $4,997.

At this stage, the contractor can determine a markup value to be included in the bid

price ready for submission to the owner.
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Table 54 - ADDED FINANCING COSTS (C,)

Financing Scheme 1-Disruption 2-Disruption
Defined - Full 0.068 % 0.197 %
Defined - Partial 0.075 % Q147 %
Circumstantial - Full 0.095 % 0.264 %
Circumstantial - Partial 0.094 % 0.263 %

ekt ssrern s sttt s ssrssmtanaartoand)

Table 5.5 - IMPACT COSTS (C,)

Number of Disruptions C,

0.313 %

0.318 %
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Table 5.6 - ALLOWANCE FACTOR

Financing Cs Cp
Scheme 2-Period 2-Period
0.197 % 0318 % 0.515 %
pP 0.147 % 0318 % 0465 %
CF 0.26;1 % }0.318 % 0.582 %
Cp 0.263 % 0318 % 0.581 %

L
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CHAPTER 6

CONCLUSION

The bidding stage of a construction project tends to be a critical stage for the
contractor especially in a highly competitive market. Bidding is performed at the
pre-construction stage of a project and deals at large with forecasting, speculation
and personal experience. This means that a variety of judgemental decisions must
be taken. Thus, bids tend to exhibit some degree of discrepancy under actual

circumstances due to the inaccuracies of the decisions taken earlier.

Construction delays tend to be unavoidable during the construction life of projects.
These delays eventually affect the contractor in one of scveral ways, such as
monetary or time wise. However, the techniques regarding delay analysis availabie

to contractors can only be used once the actual delays have occurred.

Due to difficult economic circumstances, owners would normally face a shortfall
in the cash availability. Thus, interim payments to their contractors would be

disrupted.

Based on the literature review performed at the beginning of this research, it

became obvious that dealing with uncertainties at the forecasting stages of the
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project was of major concemn to many. However, most of the research work
involved with uncertainties adopted the use of random number generations (PERT
system) as well as probabilistic and statistical theories, which are complicated for

contractors to use.

During this research work, it was determined that due to the disruptions in
contractor’s interim payments by the owner, the contractor faces two problems:

added financing costs and a reduction in progress rates (impact costs).

A mathematical model was developed to assist contractors in quantifying these
consequences, expressed as an allowance percentage. Depending on the
contractor’s evaluation of the owner, the allowance factor may be added directly
into the bid estimate or eliminated completely. However, for the purpose of
maintaining a high competitive level, the contractor could include the allowance s

part of a claim resolution plan, or to be included once the delay occurs.

The proposed model was validated using sixty cases which originate from four
actual cases obtained from construction managers and independent contractors. The
results seemed to be acceptable to the practitioners interviewed during the

development process.
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The main advantage of this development is that contractors may implement the
system during the bidding stage to assist them in reducing the effect of possible
problems that might occur in the future, perhaps bankruptcy. This may prove to
be beneficial to the industry, as it allows contractors to adopt the model to satisfy
their own project’s needs avoiding complex and sophisticated mathematical
solutions. In addition, the model is unique because it utilises a systematic/non-
probabilistic approach to target the identification and quantification of the

uncertainties.

Another major development within the proposed model was the identification of
a relationship between disruptions in the contractor’s interim payments and the

work schedule, which is expressed in monetary terms.

6.1. FUTURE RESEARCH

Several possibilities for future research work involve expansion and further

development of the proposed existing model. These include:

- The model can be implemented into a complete field trial in order to

identify possible areas of modification.

- The model may be modified to suite large scale projects.

82




The possibility of identifying and quantifying other uncertaintics, such as
cost overruns, change orders and inflation, can be performed which may be
integrated with this work to serve as a more realistic approach.

The development of a knowledge based expert system to take this work into
account may prove to have promising prospects, especially in the ficld of
risk management, bidding and scheduling.

Implementing the results of this study along with other existing or current
studies into systems designed to perform delay analysis. This may
eventually grow into a full size system allowing contractors who are
preparing bid estimates to account for various unexpected mishaps, including
those related to payment disruptions by the owner, at a more confident and

competitive level.
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A-1 QUANTIFICATION OF ADDED FINANCING COSTS

The contractor inputs the estimated periodic cash requirements in order to
derive the total cash requirements as well as the maximum cash

requirement which would be used in the loan determination calculation.

The contractor is then prompted to choose the financing scheme that

he/she wishes to quantify.
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SAHPLE CASE STUDY

INPUT FOLLOWING VARIABLES:

A) PERIODIC CASH REQUIRED  B) FULL (F) OR PARTIAL (P)

(CRp) FINANCING?
C) DEFINED {D) OR
1 $262,620 CIRCUMSTANTIAL (C) REPAYHENT?
2 $238,%80
3 $138,120
i $231,520 zzz) DF/CF/DR/CP ==222)DF
5  §159,450 PLEASE PRESS ALT-A 111!
§  $165,210
1 §190,120
8  $164,920
9 $199,560
10 $207,700
1 $60,100
12 $00,100

CR(T) = $2,138,400
HCR = $282,620
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A-2 DEFINED FULL FINANCING

The contractor shall input the following information:

Loan Interest = 9% per annum = 0.75% per month
Deposit Interest = 6% per annum = 0.50% per month
Financing Portioning = 100%

The payment disruptions are then performed for 1 and 2 consecutive

payment periods for the established project cash flow.
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SAHPLE CASE STUDY

DEFINED FULL FINANCING :

LOAN INTEREST = 9% pa = 0.75¢ pn

LOAN REPAYMENT = 0.0875% LRp = $24,729 per period
P(A/P i,n)

DEPOSIT INTEREST =6X pa = 0.5% pm

EARNED INTEREST = 0.005
PIE/P i,1)
LOAN DISRUPTION - 1,0075 zz=zz3z)  $24,915 per disrupted period

P(F/P i,n) # 0.75%

TOTAL PAYMENT DUE
T0 DISRUPTION = $49,644

SIsTEIzzaoczoEzIIzazozosIIszIzzIIISEZST)NDOINOGY)

SECOND LOAN DISRUPTION §25,102 §74,746
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PERIOD  CRp

$202,620
$238,980
§138,120
§231,5820
§159,450
§165,210
$190,120
§164,920
§ §199,560
10 §207,700
1t §80,100
12 $80,100

OO =t O Iy P 3 DY =

LRp

$24,729
$24,729
$24,129
$24,129
$24,729
$24,729
$24,129
$24,129
$24,729
§24,729
$24,729
$24,729

$14,131

NET INTEREST (In) =

DISTRIBUTION PROCESS :

PERIOD  CRp

$262,620
$238,980
§138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,1700

$60,100

$80,100

OO i € CFy P O D —a

—n — —
"N —- O o

E.
(=]

OO OO OO OO0 OO O
[ — N — I — I — I — I — e
e OO OO D g — O — D

—
[—d
>

Pi

$262,620
$282,620
$238,960
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80, 100

$80,100

$13,013

¥o'

$1,807
$1,528

$683
$1,480
§1,020
$1,056
$1,216
§1,085
$1,216
§1,328

§512

$612

$13,6713

SAMPLE CASE STUDY

DEP.BAL

$0
$18,811
$95,136
(422,518)
$24,711
($5,685)
($55,323)
($55,128)
($114,173)
($148,216)
($46,087)
($71,045)
($16,031)

CRp’

$284,421
$240,508
$139,003
$233,000
$160,470
$166,268
$191,336
$165,975
$200,836
$209,028

$80,612

$80,612

$2,152,013

101

14 NCF CeF
$0 $0 $0
$95 1 $19,005  $19,005
$476 | $76,606  $95,612
($113)1(8118,242) ($22,630)
$124 | $47,341 24,111
($28)) ($30,489) (45,179)
($277)) (349,639) ($55,418)
($276)! $471  (8$54,947)
($574)) (459,369) ($114,318)
($741)) ($32,869) ($147,186)
($230)! $102,871  ($44,315)
($355)" ($24,729) ($69,044)
($80)) $55,371  ($13,873)

i
$458



PERIOD

OO =y P I P LD D e

—_— —. . —a
AP P e O O

PERI0D

O g O OV P LD PO

—_—
— D

12

—
>

(Rp

$282,820
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
§164,920
$139,560
$207,700

$80,100

$80,100

CRp

$262,620
$238,980
$138,120
§231,520
$159,450
$165,210
$190,120
$164,920
$139,560
$207,700

$60,100

$60,100

LRp

$24,729
$24,729
$24,129
$24,129
$24,729
$24,729
§24,129
$24,729
$24,729
$24,129
$24,729
$24,129

LRp

$49,644
$24,729
$24,729
$24,729
$24,129
$24,129
$24,129
$24,729
$24,729
$24,129
$24,729

P

$282,620
$284,421
§240,508
$139,003
$233,000
$160,470
$166, 266
$191,336
$165,975
$200,836
$209,028
$80,612
$80,612

Pi
$282,620

$524,93%
$139,003
$233,000
$160,410
$166,266
§191,336
$165,975
$200,836
§209,028

$80,612

$80,612

SAMPLE CASE STUDY

DEP.BAL

$0
$20,118
$98,480
($18,273)
$30,456
$1,139
(§47,438)
(445,983)
{$104,534)
($136,650)
($33,134)
($57,517)
($1,921)

DEP,BAL

$0

Id NCF CCF

$0 | $0 $0
$104 | $20,821  $20,821
$492 | $78,151 498,973
($91)1($117,337) (418,365)
$152 | $48,821  $30,456
$6 ) ($29,470) $987
($237) ($48,583) ($47,596)
($230)!  §1,686  ($45,910)
($523)) ($58,315) ($104,224)
($683)" ($31,593) ($135,818)
{$166) ) $104,199  (431,619)
($288)! ($24,217) ($55,836)
(310)5 $55,803 $41

Id NCF CCF

$0 . $0 $

($238,980) ($1,195);($240,175) ($240,175)

$96,996
($19,765)

$28,958
($367)
($48,952)
($41,510)
($106,063)
($138,186)
(434,678)
(459,069)
($3,481)

102

$485 | $337,656 497,481
($99)1($117,345) ($19,864)
$145 | $48,821 428,958

($2)7 ($29,470)  (4512)
($245)! ($48,583) ($49,095)
($238)!  §$1,686  (§47,409)
(4530} ($58,315) ($105,723)
($691)) ($31,593) ($137,317)
($173)} $104,199  ($33,118)
($295)! ($24,217) ($57,335)
($17)! $55,883  ($1,452)
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CRp

$262,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80, 100

$80, 100

CRp

$282,620
$238, 980
$138,120
$231,520
$159,450
$165,210
$190, 120
$164,920
$199,560
$207,1700
$80,100
$80,100

LRp

$24,728

$49,644
$24,729
$24,729
$24,728
$24,729
$24,728
$24,729
$24,728
$24,729
$24,729

LRp

$24,729
$24,729

$49,644
$24,728
$24,729
$24,729
$24,729
$24,729
$24,729
$24,729
$24,729

Pi

$282,620
$204,421

§319,511
$233,000
$180,470
$166,266
$191,336
$165,975
$200,836
$209,028

$80,612

$80,612

Pi

$242,620
$204 421
$240,508

$312,004
$160,470
$166,266
$191,336
$165,975
$200,835
$209,028

$80,612

$80,612

SAMPLE CASE STUDY

DEP.BAL

$0

$20,718
($117,299)
($19,538)

$29,186
($138)
{$48,722)
($47,279)
($105,830)
($137,952)
($34,443)
(458,833)
($3,244)

DEP.BAL

$
$20,718
$98,480
($132,547)
$29,700
§318
($48,203)
($46,757)
($105,306)
($137,425)
($33,914)
($58,300)
($2,709)

103

Id NCF CCF

$0 ) $0 $0
$104 | $20,821 420,821
($586)1(8$138,706) {$117,885)
{$98)) 498,250 ($19,635)
$146 | $48,821  $29,186

($1)) ($29,470) ($284)
($244)! (448,583) (448,867}
($236))  §1,686  ($47,180)
($529) ! ($58,315) ($105,495)
($690) ! ($31,593) ($137,088)
($172)% $104,199  ($32,890)
($294) 1 ($24,217) (457,107)
($16)! $55,883  ($1,224)

Id NCF CCF

$0 $0 $0
$104 | $20,821  $20,821
$492 | 478,151 498,973
($663)1($232,183) ($133,210)
$148 | $162,910  $29,700

$2 1 ($29,470) $230
($241)! (448,583) ($48,353)
($234)! §1,686  ($46,667)
($527)1 (458,315} ($104,961)
($667)! ($31,593) ($136,575)
($170) $104,199  ($32,318)
(£292)) ($24,217) ($56,593)
($14)) 455,883 ($710)
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CRp

$282,620
$238,980
$136,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

480,100

$80,100

CRp

$282,620
$230,960
$136,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100

$60,100

$60,100

LRp

$24,129
$24,729
$24,129

$49,644
$24,729
$24,729
$24,7129
$24,728
$2,129
$24,729
$24,729

LRp

$24,729
$24,128
$24,729
$24,129

$49,644
$2,72%
$24,729
$24,728
$24,729
$24,179
$24,729

Pi

$282,620
$284,427
$240,508
$139,003

$333,470
$166,266
§191,336
$165,975
$200,836
$209,028

$60,612

$80,612

Pi

$282,620
$284,427
$240,508
$139,003
$233,000

$326,736
$191,336
$165,975
$200,836
$209,028

$80,612

$80,612

SAMPLE CASE STUDY

DEP.BAL

$0

$20,718

$98,480
($18,273)
{$117,815)
(¢88)
($48,671)
($47,228)
($105,779)
($137,901)
(434,392)
(458,781)
($3,192)

DEP. BAL

$0
$20,718
498,480
{418,273)
$30,456
($134,601)
(448,302)
($46,857)
($105,406)
($137,527)
(424,016)
(458,403)
{$2,812)

104

Id NCF (CF

$104 | $20,821 420,821
$492 | §$76,151 498,973
($91)1(8117,337) ($18,365)
{$889)}($159,450) ($117,815)
($0)7 $178,618 $801
{$243)) ($48,583) (441,762)
($236)7  $1,666  (446,095)
($529), ($58,315) (§104,410)
{$690)} {$31,593) ($136,003)
($172)) $104,199  ($31,804)
($294), ($24,217) (456,021)
($16)] $55,803 {$138)

}
$0 5 $0 $0
|

Id | NCF CCF
$0 . $0 $0

$104 | $20,821  $20,821

$492 1 $78,151 494,973

($91);($117,337) ($18,385)
$152 1 448,821 $30,458

($673)1($165,210) (§134,754)
($242)} $86,972  ($47,782)
(§234)) 1,686  ($46,005)
($527)} ($58,315) ($104,410)
($688); ($31,593) ($138,003)
($170)) $104,199  ($31,804)
($292)) ($24,217) (456,021)
($14)] 55,883 [$138)
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CRp

$282, 620
$238, 980
$136,120
$231,520
§159, 450
$165,210
$190,120
$164,920
$199, 560
$207,700
$80, 100
$80, 100

CRp

$282,620
$238, 980
$138,120
$231,520
$159,450
§165,210
$190, 120
$164,920
$199, 560
$207,700
$80, 100
480,100

LRp

$24,729
$24,12%
$24,129
$24,729
$24,7129

$49,644
$24,729
$24,729
$24,129
$24,729
§24,129

LRp

§24,728
$24,728
$24,729
$24,729
$24,729
$24,728

$49,644
$24,129
$24,729
$24,729
$24,729

Py

$282,620
$284 427
$240,500
$139,003
$233,000
$160,470

$357,602
$165,975
$200,836
$209,020
$60,612
$80,612

Pi

$262,620
$284,421
$240,508
$139,003
$233,000
$160,470
$166,266

$357,310
$200,836
$209,028
$80,612
$80,612

SAMPLE CASE STUDY

DEP.BAL

$0
$20,118
$98,480
($18,2713)
$30,456
$1,139
{$188,975)
($46,882)
($105,431)
($137,552)
($34,041)
(458,428)
($2,837)

DEP.BAL

$0
$20,118
$98,480
($18,273)
$30,456
$1,139
($47,438)

Id NCF CCF

$0 . §0 $0
$104 | 420,821 $20,82
$492 1 78,151 $98,973
($91))($117,337) ($18,365)
$152 1 $48,821 430,456
$6 ) ($29,470) $987
($945)1(4190,120) ($189,133)
($234)) $143,038  ($46,095)
($527)) ($58,315) ($104,410)
($688)! ($31,593) ($136,003)
($170)! $104,199  ($31,804)
($292)) ($24,217) ({$56,021)
($14)) $55,883 ($138)

Id NCF CCF

$0 | $0 $0
$104 | $20,821  $20,821
$492 ) $78,150 498,973
($91)!($117,331) ($18,365)
$152 | §48,821  $30,458

$6 ) ($29,470) $9687
($237) (448,583) ($47,596)

($212,595) (§1,063);($164,920) ($212,516)

{$105,552)
($137,673)
($34,183)
($56,551)
(42,960)

105

($528)) $108,106 ($104,410)
($688)! ($31,593) ($136,003)
($171)) $104,199  {$31,804)
($293)) ($24,217) ($56,021)

($15)) $55,883 ($138)



PERIOD
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$196,120
$164,920
$199,560
$207,100

480,100

$80,100

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,1700

$80,100

$80,100

LRp

$24,729
$24,729
$24,729
$24,729
$24,729
$24,729
$24,129

$49,644
$24,729
$24,729
$§24,729

LRp

$24,729
$24,729
$24,729
$24,729
$24,729
$24,729
$24,129
$24,729

§49,644
$24,728
$24,129

Pi

$282,620
$284,427
$240,508
$139,003
$233,000
$160,470
$166,266
$191,336

$366,811
$209,028
$80,612
$80,612

Pi

$282,620
$204,421
$240,508
$139,003
$233,000
$160,470
$166,266
$191,336
$165,975

$409,064
$80,612
$00,612

SAMPLE CASE STUDY

DEP.BAL

$0
$20,718
$98,480
($18,273)
$30,456
$1,139
(§47,438)
($45,989)

I¢ . NCF

$0 $0
$104 | 420,821
$492 | 478,151
($91}:($417,337)
$152 | 448,821
$6 | ($29,470)
($237), (448,583)
{$230), $1,686

CCF

$0
$20,021
$38,973
{$18,365)
$30,456
$387
($47,536)
(§45,910)

($245,779) (81,229),($199,560) ($245,470)

($137,541)
($34,030)
($58,417)

($2,826)

DEP. BAL

$0
$20,718
$98,480
($18,213)
$30,456
$1,138
($47,438)
($45,989)
($104,534)

($688) 7 $109,467
($170) §104,199
($292); ($24,217)
{$14), $55,883

Id | NCF
|
$0 | 30
$104 | $20,821
$492 1 478,151

($91)}{$117,337)
$152 | $48,821
$6 | ($29,470)
($237)) ($48,583)
($230)! 1,686
($523)) ($58,315)

($136,003)
($31,804)
($56,021)

($138)

CCF

$0
§20,821
$98,973
($18,365)
$30,456
$987
($47,596)
($45,910)
(§104,224)

($312,756) ($1,564)1(6207,700) ($311,924)

($34,200)
($58,568)
($2,998)

106

($171)) $280,120
(§293)) ($24,217)
($15); 455,883

($31,804)
($58,021)
($138)
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CRp

$282,620
$236,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100
$80, 100
$80, 100

LRp

$24,129
$24,729
$24,729
$24,728
$24,729
$24,729
$24,129
$24,729
$24,729

$49,644
$24,129

LRp

$24,729
§24,129
$24,129
$24.720
$24,129
$¢4,129
$24,729
$24,729
$24,728
$24,129

$49,644

Py

$282,620
$284,427
$240,508
$139,003
$233,000
$160,470
$166,266
$191,336
$165,975
$200,836

$289,640
$80,612

Pi

$282,620
$284,42]
$240,508
$135,003
$233,000
$140,470
$166,266
$191,336
$165,975
$200,836
$209,028

$161,204

SAHPLE CASE STUDY

DEP.BAL

| i
 $20,718
v $98,480
($18,213)
v $30,456
v $1,109
L ($47,438)
. ($45,989)
o ($104,534)
. ($136,650)

Id NCF CCF

$0 | $0 $0
$104 | $20,821  $20,821
$492 | 478,151 498,973
($91)!($117,337) ($18,365)
$152 | $48,821  $30,456
$6 | (329,470) $987
($237)" {446,583) ($47,596)
($230)) 41,686  ($45,910)
($523)! ($58,315) ($104,224)
($683)) ($31,593) ($135,818)

($217,433) ($1,087)) ($60,100) ($215,918)

(558, 620)
boo($3,034)

DEP.BAL

' $0
' 420,718
! $98,400
bo($18,213)
' $30,456
S IR K
'(§47,438)
' ($45,989)
' ($104,534)
' ($136,650)
Lo($33,134)
' ($113,400)
' ($2,3086)

107

{$293)! $159,896  (456,021)
($15)) 455,883 ($138)

Id | NCF CCF
1
'
$0 | $0 $0
$104 | §20,021  $20,821
$492 | 478,151 496,913

($91)'($117,337) ($18,365)
$152 | 448,821  $30,456
$6 1 ($29,470) $987
($237)1 ($48,583) (347,596)
($230} 1,886  ($45,910)
($523) ) (458,315) ($104,224)
($683)! ($31,593) ($135,818)
($166) ! $104,199  ($31,619)
($567)! ($80,106) ($111,719)
{$12)) $111,580 ($138)



SAMPLE CASE STUDY

IDENTIFICATION OF DISRUPTION CONSEQUENCE:

2 ($1,452)
3 ($1,224)
& ($710)
5 ($138)
6 ($138)
1T ($138)
6 ($138)
8 ($138)
10 ($138)
11 (§138)
12 ($138)

MCF = ($1,452)

108
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CRp

$282,620
$238,900
§138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$282,520
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$139,560
$207,100

$80,100

$80,100

LRp

$74,146
$24,129
$24,729
$24,729
§24,729
$24,129
$24,129
$24,128
$24,728
$24,128

LRp

$24,729

$74,746
$24,129
$24,728
$24,729
$24,128
$24,729
$24,728
$24,729
$24,729

Pi

$282,620

$663,938
$233,000
$160,470
$166,266
$191,336
$165,975
$200,836
$209,028

$80,612

$80,612

Pi

$282,620
$284,427

$612,512
$160,470
$166,266
$191,336
$165,975
$200,836
$209,028

$80,612

$80,612

|
1
1
1
)
)
|
|
I
)
|
1
1
1
1
i
i
|
]
\
t
'
t
}
)
1
)
1
|
]

SANPLE CASE STUDY

DEP.BAL

$0

Id NCF CCF

$0 . $0 $0

($238,980) ($1,195),($240,175) ($240,175)
($378,295) ($1,891) ($140,011) ($380,186)

($22,514)
$26,195
($3,144)

($51,742)

($50,315)

($108,881)
($141,018)

($37,525)

($61,929)
($6,356)

DEP,BAL

)
$20,718
($117,299)

($113)! $357,560  ($22,626)
$131 1 $48,820  $26,195
($16)} ($29,470)  {$3,215)

($259)) ($48,583) ($51,858)

($252)! 41,866  ($50,171)
($544)1 ($58,315) ($108,486)

($705)) ($31,593) ($140,079)

($188)) $104,199  ($35,880)

($310)! ($24,217) ($60,097)
($32)) $55,883  ($4,214)

Id NCF CCF

$0 §0 §0
$104 | $20,621 20,821
($586),($138,706) ($117,885)

($349,405) ($1,747)7($231,520) ($349,405)

$21,164
($2,170)
($50,764)
($49,331)
($107,892)
($140,025)
{436,526)
(460,926)
(45,348)

109

$136 | $378,316 428,911

($11); (%29,470) {§559)
(§254)) ($48,563) (849,141)
($247)7 41,686  ($47,455)
(4539); (458,315) ($105,770)
($700); ($31,593) ($137,363)
{$163)) $104,199  ($33,164)
(§305) ($24,217) ($57,381)
(§21)) 455,883  (41,496)
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CRp

$282,620
$238,980
$138,120
$231,520
§159,450
$165,210
$190,120
$184,920
$199,560
$207,700

$80,100

$50,100

CRp

$282,620
$238,980
$136,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100
$80, 100
$80,100

LRp

$24,7129
$24,729

$74,746
$§24,729
$24,729
$24,729
$24,729
$24,729
$24,729
$24,729

{Rp

$24,729
$24,729
$24,728

$14,746
$24,729
$24,729
$24,729
$24,729
$24,728
$24,72¢

Pi

$262,620
$284 427
$240,508

$532,413
$166,266
$191,336
$165,975
$200,836
$209,028

$60,612

$80,612

Pi

$262,620
$284,421
$240,508
£139,003

$559,736
$191,336
$165,97%
$200,836
$209,028

$480,612

$60,612

]
1
|
1
]
t
1
t
t
1
'
1
t
1
]
!
1
1
'
|
]
1
]
1
]
|
|
t
t
1

SAMPLE CASE STUDY

DEP.8AL

$0

$20,718

$98,480
($132,541)

Id NCF (CF

$0 5 $0 $0
$104 | 820,821  $20,821
$492 | 476,151 498,973
(4663)1($231,520) ($132,547)

($292,660) ($1,463),($159,450) ($291,997)

($1,606)
($50,197)
($48,761)
($107,320)
($139,450)
($35,948)
($60,345)

($4,764)

DEP.BAL

$0

$20,118

$38,480
($18,213)
($177,815)

($8)) $292,518 $520
{$251)! ($48,583) ($48,063)
($244))  $1,686  ($46,376)
($537)F ($58,315) ($104,691)
($697)" ($31,593) ($136,284)
($180)F $104,199  ($32,085)
{$302)! ($24,217) ($56,302)

{$24)) $55,083 ($419)

1d NCF CeF
$0 $0 $0
$104 | $20,821 20,821
$492 1 $78,151  $98,973
($91)!($117,337) ($18,365)
($869)!($159,450) ($177,815)

($343,914) ($1,720)1(8$165,210) ($343,025)

($50,763)
($49,330)
($107,891)
($140,024)
($36,525)
($60,925)
($5,341)

110

($254)! $294,871  ($48,154)
($247)F  $1,686  ($46,468)
($539)" ($56,315) ($104,782)
($700)) ($31,593) ($136,375)
($163)) $104,199  ($32,117)
($305)! ($24,217) ($56,304)

($27)7 455,883 ($511)
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
§199,560
$207,700

$80,100

$80,100

CRp

$282,620
$238,980
$138,120
§231,520
$159,450
$165,210
$190,120
$164,920
$199,580
$§207,700

$80,100

$80,100

LRp

$24,729
$24,129
$24,729
$24,129

$74,146
$24,129
$24,729
$24,729
$24,729
$24,129

LRp

$24,729
$24,729
$24,129
$24,729
$24,129

$74,746
$24,129
$24,729
$24,729
$24,729

Pi

$282,620
$204,421
$240,508
$139,003
$233,000

$518,072
$165,975
$200,836
$209,028
$80,612
$80,612

Pi

$282,620
$204,421
$240,508
$139,008
$233,000
$160,470

$523,5T1
$200,836
$209,028
$80,612
$80,612

SAMPLE CASE STUDY

DEP.BAL

$0
$20,718
$98,480
{$18,273)
$30,456
($134,601)

Id NCF CCF

$0 $0 $0
$104 | $20,821  $20,821
$492 | $78,151 498,973
($91)1($117,337) ($18,3865)
$152 | 448,821  $30,456
($673))($165,210) ($134,754)

1
1
|
t
|
|
]

($325,394) ($1,627),($190,120) ($324,874)

1$48,615)
($107,173)
($139,302)
($35,800)
{$60,196)
{$4,614)

DEP.BAL

$0
$§20,718
$98,480
($18,273)
$30,456
$1,139
($188,975)

($107,343)
($139,473)
($35,972)
($60,369)
($4,788)

111

($243)) $278,406  ($46,468)
($536)! ($58,315) ($104,782)
($697); ($31,593) ($136,375)
($179)) $104,199  ($32,1710)
($301)) ($24,217) ($56,394)

($23), $55,883 ($511)

Id NCF CCF

$0 $0 $0
$104 ; $20,821  §20,821
$492 | 478,151 $98,973
($91)($117,337) (418,365)
$152 | $46,821  $30,456
$6 | ($29,470) $987
($945),($190,120) ($189,133)

| ($354,840) ($1,774)(4164,920) ($354,053)

($537)) $249,271 (4104,782)
($697); ($31,593) (4138,375)
($1R0)) $104,199  ($32,177)
($302)) ($24,217) (456,394)
(§24)] 455,003 ($511)



PERIOD

CO g O v ™ LS N e

— . —
L PO s D O

PERIOD

S O W e O PO -

CRp

§262,620
$238,980
$138,120
$231,520
§159,450
$185,210
$190,120
$164,920
$199,560
$207,700

$80,100

480,100

CRp

$282,620
$236,960
$138, 120
$231,520
§159,450
$165,210
$190,120
$164,920
$199,560
$207,100
480,100
$80, 100

LRp

$24,18
$24,128
$24,729
$24,729
$24,729
$24,129

$74,146
$24,729
$24,729
$24,729

LRp

$24,129
$24,128
$24,729
$24,72%
$24,728
$24,129
$24,729

$74, 748
$24,729
$24,729

Pi

$282,620
$2684,427
$240,508
$139,003
$233,000
$180,470
$166,266

$558,146
$209,028
$80,612
$80,612

Pi

$202,620
$284,421
$240,508
$139,003
$233,000
$160,470
$166,266
$191,336

$575,839
$80,612
$80,612

|
1
i
t
]
!
]
'
)
1
]
]
]
t
|
1
t
|
1
1

'
1

SAMPLE CASE STUDY

DEP.BAL

$0
$20,718
$98,480
($18,273)
$30,456
$1,139
($47,438)

WK o

00 $0 $0
04| 420,821 420,821
H92 | NIBA5T 490,973

($91)}(8117,337) (418, 365)
$152 | 448,821  $30,456

$6 ) (829,470) 947
($237)} (448,583) (847,596)

($212,595) ($1,063))(3$164,920) ($212,516)
($413,218) ($2,066)"($199,560) ($412,076)

[$139,584)
{$36,083)
(460, 480)

($4,900)

DEP.BAL

$0
$20,718
$38,480
($16,213)
$30,456
$1,139
($47,438)
($45,989)

($698)) $275,701 ($136,375)
{$180)) $104,199  ($32,177)
($302)) (424,217) ($56,394)

($24); 455,883 ($511)

Id | NCF CCF

$0 | $0 $0
$104 | 420,821 $20,821
$492 ! 478,151 $98,973
($91)1($117,337) ($18,365)
$152 1 $48,821  $30,456
$6 | ($29,410) $987
($237) (448,503) ($47,598)
($230)) $1,686  ($45,910)

($245,779) (41,229)](4199,560) ($245,470)
($454,708) ($2,274),($207,700) ($453,170)

(435,968)
($60,385)
($4,804)

112

($180); $420,993  (432,177)
($302)) ($24,217) ($56,394)
($24)} 455,083 ($511)




PERIOD

T i TP TV P oD D

PERIOD

D OD it I e G D -

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
§164,920
$199,560
$207,1700

$80,100

$80,100

(Rp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700
$80, 100
$80,100

LRp

$24,129
$24,129
$24,728
$24,129
$24,729
$24,729
$24,129
$24,129

$74,746
$24,728

LRp

$24,729
$24,729
$24,128
$24,729
$24,7129
$24,729
$24,728
$24,729
$24,129

$74,746

Pi

$282,620
$284, 421
$240,508
$139,003
$233,000
$160,470
$166,266
§191,336
$165,975

$490,476
$80,612

Pi

$282,620
§204,421
$240,508
$139,008
$233,000
$160,470
$186,266
$191,336
$165,975
$200,636

$370,252

SAMPLE CASE STUDY

DEP.BAL

$0
$20,718
$38,480
($18,213)
$30,456
$1,139
($47,438)
($45,989)
{$104,534)

Id NCF CCF

$0 | $0 $0
$104 | $20,821  $20,82
$492 1 $78,151  §98,973
($91)1(8117,337) ($18,365)
$152 | $48,821  $30,456
$6 1 (529,470) $987
($237)) ($48,583) ($47,5%)
($230)) 1,686  ($45,910)
($523)1 ($58,315) {$104,224)

($312,756) ($1,564),($207,700) ($311,924)
{$394,420) ($1,972)1 ($80,100) {$392,024)

($60,761)
(46,182)

DEP.BAL

$0
$20,718
$96,480
($18,273)
$30,456
$1,139
($47,438)
($45,989)
($104,534)
($136,650)

{$304)) $335,631  ($56,3%4)
{$26)) $55,083 ($511)

1d | NCF CCF
1
t

$0 ) $0 0
$104 | $20,821  $20,821
$492 | $78,151 498,973
($91)1($117,337) ($18,3¢5)
$152 | $48,821  $30,456

$6 | ($29,470) $987

($237)) ($48,583) ($47,598)
($230)) 1,686  ($45,910)
($523) ($56,315) ($104,224)
($683)} ($31,593) ($135,818)

($217,433) ($1,087)) (480,100) {$215,918)
($298,620) ($1,493)) ($80,100) ($298,018)

($4,608)

113

($23)1 $295,507 ($511)



SAMPLE CASE STUDY

TIOENTIFICATION OF DISRUPTION CONSEQUENCE :

2-3 ($4,214)
34 (41,498)
-5 ($419)
-6 (4511)
§-1  ($511)
-8 ($511)
8-3  (4511)
§-10  (¢511)

-1 ($511)
=12 {$511)

HOF = ($4,214)

114




SAMPLE CASE STUDY

ADDED FINANCING COSTS (Cf):

1 - PERIOD DISRUPTION : ($1,452) 0.068%

2 - PERIOD DISRUPTION - (§4,214) 0.197%

115



DOLLA RS
(M1I2ions)
- R

EARNINGS~VS—-EXPENSES

MCP FOR 1-PERIOD DISRUPTION

1 2 3 4 5 6 7 8 9
¥O. OF PERIODS (MONTHS)

G CUMULATIVE BXPENGE8 + CUMULATIVE BARNIGB

26
24

1.8
16
14
12

DOLIARS
(MNlians)
-

0.6
0.6
04

¢ NCF BALANCB

EARNINCS-VS—EXPENSES

MCP POR 2-PHRIOD DIBRUPTION

1 I [ 1 1 i

-
»
w

4 5 6 7 8 9
¥O. OF PHRIOD8 (MONTHS)

O CUMULATIVE BXPHN 8BS + CUMULATIVB BARNIGS

116
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A-3 DEFINED PARTIAL FINANCING

The contractor shall input the following information:

Loan Interest = 9% per annum = 0.75% per month
Deposit Interest = 6% per annum = 0.50% per month
Financing Portioning = 50%

The payment disruptions are then performed for 1 and 2 consecutive

payment periods for the established project cash flow.

117



DEFINED PARTIAL FINANCING :

PARTIAL PORTION =  50,00%

LOAN INTEREST = 9% pa = 0.75% pm

LOAN REPAYMENT = 0.0875

P(A/P i,n)
DEPOSIT INTEREST =6% pa = 0.5% pm
EARNED INTEREST = 0.00%

P(F/P i,1)

LOAN DISRUPTION = 1.0075

P{F/P i,n) @ 0.75%

SAHPLE CASE STUDY

LOAN = $141,310

LRp = $12,385 per period

zzzzzz) $12,457 per disrupted period

TOTAL PAYHENT DUE

T0 DISRUPTION =

SECOND LOAN DISRUPTION :
SELF DEPOSIT INTEREST =

-------------------
-------------------

$317,313
0.0065

$24,822

sazzzaczIszsazasdINNONY)
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PERIOD

GO -y PP Y P D TN e

—
o o

i
12
13

CRp

$282,620
$238,980
$138,120
§231,520
$159,450
$165,210
$190,120
§164,920
$199,560
$207,700
$80,100
$80, 100

LRp

$12,368
$12,365
$12,365
$12,365
§12,385
§12,365
§12,365
$12,365
§12,365
$12,365
$12,368
$12,365

$7,066

NET INTEREST (In) =

DISTRIBUTION PROCESS :

PERI0D

O = € Y B CD N s

—
— D

12

CRp

$282,620
$238,980
$138,120
$231,520
§159,450
$165,210
§190,120
$164,920
$199,560
$207,100

$80,100

$80,100

=
o

[— B — 2K — R N — I — 2R — K — B — I — S — -]
- e = - - . - - - - - -
OO et OO DD s D ot s
—_— P DO OO D =~ — O — D

1.00

Pi

$141,310
$282,820
$238,980
$136,120
$231,520
§$159,450
$165,210
$190, 120
$164,820
$199,560
$207,700
480,100
$60,100

$4,977

¥o'

$658
$556
$321
$539
$371
$385
$442
$304
$464
$483
$186
$186

$4,917

SAMPLE CASE STUDY

DEP.BAL Id | SELF.BAL

C($141,310)  ($700)
P($110,741)  ($554))
bo($22,800) ($114))
| ($128,678)  ($643),
| ($69,616)  ($348)!
L ($88,089)  ($440))
D ($125,804)  ($829)!
| ($113,598) (4568}
' ($161,170)  ($806))
'($182,481)  ($912)!
L(468,158)  {$341)!
' ($80,863)  ($404)
($13,532)  (468)!

(31,260)'

CRp'

$283,218
$239,536
$130,441
$232,069
$159,821
$165,535
$190,562
$185,304
$200,024
$208,183
$80, 266
$80,286

$2,143,311

119

$141,310
$142,229
$231,648
$127,389
$187,923
$171,020
$134,887
$148,569
$102,530

$82,692
$198,464
§187,390
$256,343

Ids

$919
$324
$1,506
$828
1,22
$,112
$e11
$966
$666
$537
§1,290
$1,218
$1,666

$3,349

NCF CCF

($141,008)($141,008)
$31,646 ($109,452)
$90,001 ($19,451)

($105,765)($125,215)
$59,705 ($65,510)

($18,125) {$83,635)
($31,215){$120,909)
$12,835 ($108,074)
($47,005)($155,079)
($20,505)($175,582)
$115,235 ($60,348)
($12,365) ($72,112)
$67,735  ($4,917)



PERIOD

O g SR Y P GO NS amn

-— — s —a
Cad PO e D D

PERIOD

O3 ~4 €D N S O N ~

CRp

$282,620
$230,980
$138,120
$231,520
$159,450
$165,210
$190, 120
$164,920
$199, 560
$207,700
$80,100
$60, 100

CRp

$282,620
$234,960
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199, 560
$207,700
$80, 100
$80,100

LRp

$12,365
$12,365
$12,365
$12, 365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365

LRp

$24,822
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365

Pi

$141,310
$283,218
$239,536
$138, 441
$232,059
§159,821
$165,595
$190, 562
$165,304
$200,024
$208,183
$80,286
$80, 286

Pi
$141,310

$622,814
$138,441
$232,089
$159,821
$165,595
$190,562
$165,304
$200,024
$208,183

$80,286

$80,286

|
'
|
|
|
1
t
t
|
|
)
t
|
|
]
1
I
1
|
1
|
!

i
|
I
i
]
|
|
!

SAMPLE CASE STUDY

DEP.BAL 14 !
{$707)!
($550)!
(108},
($636)
($338)!
($428)!
($615)!
($551)!
($787)]
($891)!
($317)!
($380)!
($42)!

($141,310)
($110,083)
($21,582)
($127,133)
($67,525)
(485,616)
($122,93¢)
($110,211)
($157,443)
($178,210)
(463,443)
(475,938)
($8,396)

DEP.BAL Id

($141,310)  ($707);
($380,997) ($1,905)!
($23,030)  ($115)]
($128,588)  ($643),
{468,987)  ($345)!
($87,085)  ($435);
($124,411)  ($622),
($111,755)  (4559)!
($156,934)  ($795)!
($179,769)  ($899)!
($64,949)  ($325),
($77,452)  ($387)!

($9,918) (850!

120

SELF.BAL

$141,310
$142,229
$232,205
$128,211
$189,349
$172,826
$137,059
$151,228
$105,590

$86,236
$202,516
$191,684
$260,821

SELF.BAL

$141,310
$142,229
$503,025
$400,852
$463,701
$448,962
$414,890
$430,965
$387, 146
$369,622
$487,743
$478,136
$549,769

Ids

$319
$924
$1,508
$834
§1,231
$1,128
$691
$983
$686
$561
$1,316
$1,246
$1,695

lds

$319

$924
$3,210
$2,606
§3,014
$2,918
$2,691
$2,801
$2,516
§2,403
$3,170
$3,112
$3,613

|
t
|
}
1
|
)
]
|
1
]
]
|
|
i
1
)
1
|
)
|
1
¥
1
|
1
J
1
1
t

NCF CCF
{$141,098){$141,008)
$32,307 ($108,791)
$90,561 ($18,230)
($105,443){$123,673)
$60,244 ($63,429)
($17,754) ($81,102)
($36,890)($118,072)
$13,278 ($104,795)
(§46,621)(8151,415)
($20,040)($171,455)
$115,719  (455,7137)
($12,178) ($67,815)
$67,922 §7

NCF CCF
($141,098)($141,008)
($239,360)($381,059)
$363,142 ($17,917)
($105,443)($123,360)
$60,244 ($63,116)
($17,754) (480,869)
($36,890)($117,758)
$13,278 ($104,482)
($46,621)($151,102)
($20,040)($171,142)
$115,719  (455,424)
($12,178) ($67,602)
$67,922 $320




PERIOD

OO ~y OF O P D N -

— —— e —
3 PO e D WD

PERIOD

O ~ S N S PO —

(Rp

§282,620
$238,960
$138,120
$231,520
$159,450
$165,210
§190,120
$164,920
$199,560
$207,700

$80,100

§80,100

CRp

$282,620
$230,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

LRp

$12,365

§24,822
$12,365
§12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365

LRp

$12,365
$12,365

$24,822
$12,365
$12,365
$12,365
$12,365
$12,366
$12,365
$12,365
$12,365

Pi

$141,310
$203,218

§317,918
$232,059
$159,621
$165,535
$190,562
§$165,304
§200,024
$208, 183
$80,266
$80,286

Pi

$141,310
$283,218
$239,536

$310,500
$159,821
§165,595
$190,562
$165,304
$200,024
$208,183
$80, 286
$60,286

SANPLE CASE STUDY

' DEP.BAL (N
b ($141,310)  ($707)!
y {$110,083) (4550},
v ($248,754) ($1,244))
L ($128,362)  ($642);
v (468,759)  (§344),
, (486,857)  (8434),
($124,181)  (4621))
V($111,524)  ($558))
' ($158,703)  ($794),
v ($179,536)  ($898),
bO{464,T15)  ($324))
o ($T1, 217} (4386)
v (49,681)  (448))

DEP.BAL 1d

b($141,310)  ($707)!
' ($110,083)  ($550)
1 ($21,582)  ($108),
) ($253,210) {$1,266)
v (468,248)  ($341))
v (488,343)  (s432),
' ($123,664)  [$618)
v ($111,005)  ($555))
'($158,181)  ($791))
P{8179,012)  (4895))
v (464,188} (4321))
' ($76,687)  (3383))
v (89,148)  ($46))

121

SELF.BAL

$141,310
$142,229
$5,033
$126,701
$187,769
$1711,236
$135,489
$149,617
$103,969
$684,605
$200,874
$130,001
$259,158

SELF.BAL

$141,310
$142,229
$232,205
$2,194
$188,437
$171,%08
$136,135
$150,298
$104,654
$85,294
$201,567
$190,699
$259,861

Ids

$919 !
$924 !
$33 |
$024 !
$1,220 !
1,13
$880 |
$973 !
$676 !
$550
$1,308 !
$1,235
$1,605 !

lds

]

]
$919 !
$924 !
$1,509 !
$14
$,25 !
IRILE!
$085 !
$977 !
$600 !
$554 !
$1,310 !
$1,200 !
$1,689 !

NCF CCF

($141,098)($141,098)
$32,307 ($108,791)
($138,120)($248,911)
$121,636 ($125,275)
$60,244 {$65,031)
{$17,754) (482,784)
{$36,800)(8$119,874)
§13,278 ($106,397)
($46,621)($153,017)
($20,040){$173,058)
$115,719  {457,339)
(412,178} (469,517)
$67,922  (41,595)

HCF CCF

($141,008)($141,098)
$32,307 {$108,791)
$90,561 ($18,230)

($231,520)($249,150)

$106,228  ($3,522)
($17,754) ($81,275)
($36,890)($118,185)

$13,278 ($104,887)
($46,621)(8151,508)
($20,040)($171,548)
$115,719  ($55,829)
{$12,178) (468,008)

$67,922 ($96)



PERIOD

OO 3 O O P > D

— ot — —
Cad PO e &

PERIOD

CD = D N e L Ny —

CRp

$262,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$60,100

CRp

$282,620
$230,980
$138,120
$231,520
$159,450
$165,210
$190,120
§164,920
$199,560
$207,700

$80,100

$80,100

LRp

$12,365
$12,365
$12,365

$24,822
$12,365
$12,365
$12,365
$12,365
$12,3065
§12,345
$12,365

iRp

$12,365
$12,365
$12,365
$12,365

$24,822
$12,365
$12,365
$12,365
$12,368
$12,365
$12,365

Pi

$141,310
$283,278
$239,536
$138,441

$391,880
$165,565
$190,962
$165,304
$200,024
$208,183

$40,286

$80,286

Pi

$141,310
$263,218
$239,536
$136,441
$232,059

$325,416
$190,562
$165,304
$200,024
$208,183
$80, 206
$80,286

DEP.BAL

b ($141,310)
' ($110,083)
bo(821,562)
' ($127,133)
| ($287,219) (
+ 1486,807)
' ($124,131)
C($111,474)
' ($158,652)
L ($179,486)
' {464,564)
1 ($77,166)
L (49,630)

DEP.BAL

($110,083)
($21,582)
' ($127,133)
v (467,525)
b ($233,012) (
' ($123,764)
b ($111,105)
' {$158,281)
' ($179,113)
'(464,200)
' ($76,789)
Lo($9,251)

'
5 ($141,310)
|

122

SAMPLE CASE STUDY

(I
($707)!
{$550)"
($108)!
($636)

$1,436)!
($434)!
(s621}!
{$557)!
($793)!
($697)!
($323))
($386)!

($48)

(/I
($707)!
($550)!
($108))
($636),
{$338)!

$1,165)!
($619)!
($556) !
($791)!
{4896) !
($321)!
($364)!

($46))

SELF.BAL

$141,310
$142,229
$232,205
$128,271
($30,345)
$171,305
$135,529
$149,667
$104,040
$84,676
$200,945
$190,073
$259,230

SELF.BAL

$141,310
$142,229
$232,205
$128,271
$189,349

$25,310
$136,008
$150,170
$104,525

$85,165
$201,437
$190,568
$259,129

Ids

$819
$924
§1,508
$834

($197)

$1,13
$881
$973
$676
$550
$1,306
$1,235
$1,685

Ids

$919
$924
§1,509
$334
§,23
$165
$884
$376
$679
$554
$1,309
$1,239
$1,608

KCF CCF

($141,098)($141,098)
$32,307 ($108,791)
£90,561 ($18,230)

($105,443)($123,673)

($159,450)(4283,123)

$201,848 ($81,275)
($36,890)($118,165)
$13,278 ($104,887)
($46,621)($151,508)
($20,040)(8171,548)
$115,719  {$55,829)
($12,178) (468,008)
$87,922 ($86)

NCF CCF

($141,098)($141,098)
$32,307 ($108,781)
$90,561 ($18,230)

($105,443)($123,673)
$60,244  ($63,429)

($165,210)($228,639)

$110,474 ($118,165)
$13,278 ($104,687)
($46,621)(8151,508)
($20,040)($171,548)
$115,719  (455,029)
($12,178) ($68,008)
$67,922 ($86)
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199, 560
$207,1700
$80,100
$80,100

CRp

$282,620
$230,960
$138, 120
$231,520
$189,450
$165,210
$190, 120
$164,920
$199,560
$207,700
$80,100
$60,100

LRp

$12,365
$12,365
$12,365
$12,365
$12,365

$24,0822
$12,365
$12,365
$12,368
$12,365
$12,365

LRp

$12,365
$12,365
$12,365
$12,365
$12,365
$12,365

$24,822
$12,365
$12,365
$12,365
$12,365

P

$144,310
$283,218
$239,536
§138, 441
$232,059
$159,821

§356, 157
§165,304
$200,024
$208,143
$80,286
$80,206

Pi

$141,310
$283,218
$239,536
§138, 44
$232,089
§159,821
$165,595

$355,866
$200,024
$208, 183
$80,286
$80,286

DEP.BAL

($141,310)
($110,083)
($21,582)
($127,133)
($67,525)
(485,616)
($276,164) |
($111,130)
($158,306)
($179,138)
($64,315)
($76,815)
($9,217)

DEP.BAL

($141,310)
($110,083)
($21,582)
($127,133)
($67,525)
($85,616)
($122,934)
($288,469) |
($158,427)
($179,259)
($64,436)
($76,937)
($9,400)

123

SANPLE CASE STUDY

I
($707)!
($550) !
($108)
($636) !
($338) !
($428)!

$1,381)!
($556)!
($782)!
($896)
($322)!
($384)!

($48)!

!
($101))
($550) !
($108)!
($638) !
($338)!
($428)!
($615)!
$1,442)!
($792)"
{$896)
($322)!
($385)!
($47)!

SELF.BAL

$141,319
$142,229
$232,205
$128,211
$189,349
$172,826
($18,111)
$150,139
$104,494
$85,133
$201,408
$190,537
$259,697

SELF.BAL

$141,310
$142,229
$232,20
$128,211
$189,349
$172,826
$137,059
($26,970)
$104,339
$84,971
$201,248
$190,378
$259,538

Ids NCF CCF
$919
$924

§1,508

v(8141,098)($141,008)

' $32,307 ($108,791)

C 490,561 ($18,230)

$834 1 ($105,443)($123,613)
$1,231 ) 860,244 ($63,429)
$1,123 1 ($17,754) ($8,182)
($105)) ($190,120)($271,302)
$976 | $166,415 ($104,087)
$679 | ($46,621)(¥14%,508)
$553 1 ($20,040)(8171,548)
$1,300 | $115,719  {$55,829)
$1,230 | ($12,178) ($68,008)
$1,688 | $67,922 {$86)

Ids | NCF CCF
$019 1 ($141,098)($141,098)
$924 ' $32,307 ($108,191)

$1,509 ' 490,561 ($18,230)
$834 | ($105,443)($123,873)

$1,231 ) 60,244 ($63,429)

$1,123 1 ($17,754) (481,182)
$891 ' ($36,890)($118,072)

{$175)" ($164,920)($282,992)
$678 ' $131,484 ($151,508)
$552 1 ($20,040)($171,548)

$1,308 ' $115,719 (4$55,829)
$1,237 ¢ ($12,178) ($68,008)

$1,687 | §67,922 (466)
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CRp

$282,620
$238,9680
$136,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$262,620
§238,980
$138,120
$231,520
$159, 450
$165,210
$190,120
$164,920
$199, 560
$207,100
$80, 100
$80, 100

LRp

$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365

$24,822
$12,365
$12,365
$12,365

LRp

$12,365
$12,365
$12,365
$12,365
$12,3685
$12,365
$12,365
§12,365

$24,022
$12,365
§12,365

Pi

$141,310
$203,218
$239,536
$138,441
$232,059
$159,821
$165,535
$190,562

$365, 328
$208, 183
480,286
$80, 286

Pi

$141,310
$283,218
$239,536
$138,441
§232,059
$159,821
$165,595
$130, 562
$165,304

$408,208
$80,286
$80,286

SAMPLE CASE STUDY

DEP.BAL

' ($141,310)
' {$110,083)
l(421,582)
'($127,133)
' ($67,525)
' (885,616)
1 ($122,934)
' ($110,271)

Id !
($707)!
($550)!
($108)}
($636))
($338)
($428)!
{$615))
($551)}

' ($310,362) ($1,552);

' ($179,128)
L {$64,305)
' ($76,804)
o ($9,267)

' DEP,BAL

L{4141,310)
! ($110,083)
o($21,582)
' ($127,133)
,  (467,525)
I (485,616)
' ($122,934)
'($110,211)
' ($157,443)

($896) )
($322)}
($384))

(446}

I
($701)]
(4550))
($108);
($636),
($338)}
($428})
(§615)]
($551),
($787)

' ($365,930) ($1,830)!

L(464,474)
' (476,975)
bo(89,438)

124

($322)}
(§385),
($47)]

SELF.BAL

$141,310
§142,229
$232,205
$128,271
$189,349
$172,826
$137,059
$151,228
($47,349)
$85,150
§201,422
$190,553
$259,713

SELF.BAL

$141,310
$142,229
$232,205
$128,271
$189,349
$172,826
$137,059
$151,228
$105,590

(§101,423)
$201,203
$190,333
$259,492

lds |  NCF CCF
$919 ) ($141,098)($141,096)
$924 | $32,307 {$108,191)
$1,509 | 490,561 ($18,230)
$834 | ($105,443)($123,673)
$1,231 | $60,244 ($63,429)
$1,123 1 ($17,754) (481,182)

$891 ' ($36,390)($118,072)
$983 | $13,278 ($104,795)
($308)! ($199,560)($304,355)
$553 | $132,808 ($171,548)
$1,309 | $115,719  (455,829)
$1,239 | ($12,178) ($68,008)
$1,688 | ¢67,922 (486)

Ids NCF CCF

t
$919 | ($141,008)($141,008)
$924 | $32,307 ($108,791)
$1,509 7 $90,561 ($18,230)
$834 | ($105,443)($123,673)
§1,231 ) 60,244 (463,429)
$1,123 ) {$17,764) ($81,162)
$891 | ($36,890)($118,072)
$383 | $13,2718 ($104,795)
$686 | ($46,621)($151,415)
($659)) ($207,700)($359,115)
$1,308 | $303,206 ($55,829)
$1,237 1 ($12,178) (468,008)
§1,687 | $67,922 ($86)
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CRp

$282,520
$238,980
$138,120
$231,520
$1539,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$262,620
$238,980
$138,120
$231,520
$159,450
$168,210
$190,120
$164,920
$199, 560
$207,100
460,100
$80,100

{Rp

$12,365
$12,365
$12,365
$12,365
$12,365
§12,365
§12,365
§12,365
§12,365

$24,822
$12,365

LRp

$12,365
$12,365
$12,365
$12,365
$12,365
§12,365
$12,365
$12,365
$12,365
$12,365

§24,822

Pi

$141,310
$263,218
$239,536
$138, 441
$232,059
$189,821
$165,595
$130,562
$165,304
$200,024

$208,470
$80,286

Pi

§$141,310
$283,278
$239,536
$138,441
$232,059
$1589, 824
$165,595
$190, 562
$165,304
$200,024
$208,163

$160,573

i
1
¢
!
t
}
1
1
|
]
|
1
1
|
‘
|
1
|
)
i
1
|
|
1

1
[}
1
1
1
1
|
t
i
'
1
]
}
1
I
|
1
)

]
]
1
[}
]
]

SAMPLE CASE STUDY

DEP.BAL Id
($707)}
($550)!
($108)!
($636)"
{$338)!
($428)"
($615)!
($551)!

($141,310)
($110,083)
($21,582)
($127,133)
(367,525)
($85,616)
($122,934)
($110,271)
($157,443)  ($787)!
($178,210)  ($891)!
($259,262) ($1,296)!
($77,010)  ($385)]
(49,473)  ($47)}

DEP.BAL  Id !
($701)!
($550)!
($108)!
($635)!
($338)!
{$428)!
{$615),
($551)!
($787)!
($891)!
($317)!
($713)!
($44))

{$141,310)
($110,083)
($21,582)
{$127,133)
($67,525)
{$85,616)
($122,934)
{$110,211)
($157,443)
(§178,210)
{483,443)
($143,860)
(8,829)

125

» SELF.BAL

$141, 310
$142,229
$232,205
$128,271
$189, 349
$172,826
$137,059
$151,228
$105, 590
$86,236

$6,697
$190, 208
$259, 447

SELF.BAL

$141,310
§142,229
$232,205
128,21
$189,349
$172,826
$137,059
§151,228
$105,590

$86,236
$202,516
$123,732
$260,287

Ids

$919
$924
$1,509
$834
§1,231
$1,123
$891
$983
$686
$561
$4
$1,237
§1,666

ids

$919
$924
$1,509
$634
$1,23
§1,123
$891
$983
$686
$561
$1,318
$804
$1,692

]
t
)
|
|
1
t
'
1
t
}
1
t
)
t
|
]
|
1
]
|
|
)
1
1
|
|
)
i
t

NCF CCF
($141,098)($141,098)
$32,307 {$108,791)
$30,561 ($18,230)
{$105,443)($123,613)
$60,244 (363,429)
(§17,754) (481,182
(436,880)($118,072)
$13,278 ($104,795)
($46,621)($151,415)
($20,040)($171,455)
(80,100)($251,555)
$183,548 (368,008}

$67,922 (488)
NCF CCF
[§141,098)($141,098)

$32,307 ($108,791)
$90,561 ($18,230)
($106,443)($123,673)
$60,244 ($63,429)
(§17,754) (481,182)
($36,890)($118,072)
$13,218 ($104,795)
($46,621)($151,415)
($20,040)($171,455)
$115,719 ($55,737)
(480,100)($135,837)
$135,751 (486)



SAMPLE CASE STUDY

IDENTIFICATION OF DISRUPTION CONSEQUENCES :

2 $320
1 ($1,595)
b ($86)
5 ($86)
8 ($86)
1 ($86)
8 (486)
9 ($86)
10 ($86)
1 ($86)
12 (466)

HCF = ($1,595)

126
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$282,620
$218,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$60,100

$680,100

LRp

$37,313
$12,365
$12,365
$12,385
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365

LRp

$12,365

$37,303
$12,385
$12,365
$12,365
$12,365
$12, 365
$12, 385
$12,365
$12,365

Pi DEP.BAL

$141,310 | ($141,310)
¢ {$380,997) |
t (521,022 (
($131,264)

($71,676)

$661,255 |
$232,059 |
$159,821 | (489,788)
$165,595 | ($127,127)
$190,562 | ($114,485)
$165,304 | ($161,678)
$200,024 | ($182,526)
$208,183 | ($67,720)

$80,206 | ($80,237)

$80,286 1 ($12,117)

Pi DEP.BAL

$141,310
$283,218

{$141,310)
' ($110,083)

' ($248,754) (
($481,518) (
($70,711)
{$48,818)
($126,153)
' ($113,506)
' ($160,694)
($181,537)
{$66,726)
($79,238)
($11,713)

$159,821
$165,598
$190, 562
$165,304
$200,024 |
$208,183 |
!
1
'

1
¢
$610,037 |
|
!
]

$80,286
$80,286

127

SANPLE CASE STUDY

(I
($707)
$1,905)
$2,605) !
(4656)
($358) !
($449) )
($636) !
($572)!
($808) !
($313);
($339)}
{$401)!
($64),

W !
($707)}
($550) )
§1,24),
$2,408)!
($354)
($444) !
($631),
($568) !
($803)!
($908)!
($334)!
($396)!
($59);

SELE.BAL  Ids
$141,310
$142,229

$5,033
$397,428
$460,256
$445,404
$411,500
$427,452
$383,610
$366,063
$484, 11
$475,130
$546, 140

$919
524
§33
$2,583
$2,992
$2,896
$2,675
$2,718
$2,493
$2,319
$3,141
$3,088
$3,550

SELF.BAL Ids
§141,310
$142,229 $92

$5,033 $33

($226,454) ($1,472)
$185,208  §1,204
$168,738 1,00
$132,845 $864
$147,087 $956
$101,422 $659

$82,041 $633
$198,204  $1,2089
$187, 404 §1,218
$258,544  §1,668

$919

' ONCF CCF
v ($141,008)($141,098)
' ($239,960)($381,059)
($138,120)(4519,179)
$392,363 ($126,818)
$60,244 ($66,572)
($17,754) ($84,325)
($36,890)($121,215)
$13,218 ($107,937)
($46,621)($154,558)
($20,040)(8174,598)
$115,719 ($58,800)
{$12,178) ($71,058)
$67,922  (43,136)

boONCF CeF

b ($141,098)(5143,008)
' $32,307 ($108,79%)
' ($138,120)(4246,911)
' ($231,500)($478,431)
o$413,214 (465,217)
LO($17,754) ($82,9M1)
' ($36,890)($119,661)
' $13,278 ($106,583)
($46,621)(8153,204)
' ($20,040)($173,244)
CO$115,7i9  ($57,525)
'(412,178) (489,703)

$67,922  ($1,781)
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CRp

$282,620
$238,960
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199, 560
$207,700
$80,100
$80,100

CRp

$262,620
$238, 980
$138,120
$231,520
$159, 450
$165,210
$190, 120
$164,920
$199,560
$207,700
$80, 100
$80,100

LRp

$12,365
$12,365

$37,313
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365

LRp

$12,365
$12,365
$12,365

$37,373
$12,365
$12,385
$12,365
$12,365
$12,365
$12,365

Pi

$141,310
$283,218
$239,536

$530,32
$165,5%5
$190,562
$165,304
$200,024
$208,183

$60,286

$80,286

Pi

§141,310
$283,218
$239,536
$138,441

$557,414
$190,562
$165,304
$200,024
$208,183

$80,286

$80,286

DEP.BAL

v ($141,310)
' ($110,083)
v (321,582)
b ($253,210) (
b($413,926) |
1 ($88,257)
' ($125,589)
'($112,939)
' {$160,124)
' (4180, 965)
1 ($66,151)
| ($78,660)
($11,131)

DEP.BAL

($110,083)
($21,582)
' ($127,133)
! ($287,219) (
! ($453,865) (
) ($126,153)
! ($113,506)
! (4160,634)
| ($181,537)
I ($66,726)
($79,238)
Po(s11,113)

5 ($141,310)
X

128

SAMPLE CASE STUDY

Id

($101)?
($550) !
($108) !
§1,268),
$2,070)!
($441)
($628) }
($565) )
{$801)}
($905)
($331)}
($393)!
($58)

I
L}
i

($701);
($550) !
($108)
($636)}
$1,436)!
$2,269),
($631),
($568) !
($803))
($908) !
($334)!
($396)!
($59) !

SELF.BAL Ids | HCF CCF
$141,310 $919 1 (§$141,098)(4141,098)
$142,229 $924 | $32,307 ($108,191)
$232,205  $1,509 | $90,561 ($18,230)

$2,194 $14 1 ($231,520)($249,750)

($157,242) ($1,022)F ($159,450)($409,200)
$189,475  $1,102 ) $327,739 (481,461)
$133,666 $869 | ($36,890)($118,351)
$147,833 $961 | $13,278 ($105,073)
$102,173 §664 | ($46,821)($151,694)

$82,797 §538 | ($20,040)($171,734)
$199,054  §1,204 | 115,719 ($56,018)
$188,170  $1,223 | ($12,178) ($68,194)
$257,315  $1,673 ' 67,922 ($212)

SELF.BAL  Ids !  NCF CCF

]
$141,310 $919 1 ($141,008)($141,098)
$142,229 $924 | $32,307 ($108,791)
$232,205 §1,509 !  $90,561 ($18,230)
$128,271 $834 | ($105,443)($123,673)
($30,345)  ($197)) ($159,450)($283,123)

($195,753) ($1,272)} ($165,210)(%448,333)
$132,957 $864 | $329,982 ($118,351)
$147,099 $956 | $13,278 ($105,073)
$101,434  §659 | ($46,621)($151,604)

$92,053 $533 1 ($20,040)($171,134)
$198,305  $1,289 | §$115,719 (456,016)
$167,416  §1,218 | ($12,178) ($68,194)
$256,556 $1,668 | 67,922 (8212
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CRp

$282,620
$238,980
$134,120
$231,520
§159,450
$165,210
§190,120
§164,920
$189, 560
§207,100
$80,100
$80,100

CRp

§282,620
$236,980
$138,120
$231,520
$159,450
$185,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

LRp

$12,365
§$12,365
$12,365
$12,39)

§37,313
$12,365
$12,365
$12,368
$12,365
$12,365

LRp

$12,365
$12,3685
$12,365
$12,365
$12,365

$37,313
$12,365
$12,365
$12,365
$12,365

SANPLE CASE STUDY

Pi DEP.BAL Id

($707)!
($550) !
{$108)!

$141,310
$203,218

($141,310)
' ($110,083)
$239,536 | ($21,582)
$138,441 ) ($127,133)  ($636)!
$232,059 | ($67,525) ($338),
' ($233,072) (§1,165)!
' ($424,358) ($2,122),
b($112,794)  ($564))
' ($159,979)  ($800)!
($180,819)  ($904),
($66,004)  ($330)]
($78,512)  ($393)!
($10,983)  (455);

$§15,978
§165, 304
$200,024
§208,183 |
480,286 |
$60,286 |

Pi DEP.BAL Id

($701)!
($550)!
{$108)!
($636)!

§141,310
$283,278

|

:

' 1$141,310)
$239,536 !

:

]

i

($110,083)
($21,582)
($127,133)
($67,525)  ($338),
($85,616)  {$428))
{§276,164) ($1,381)!
L ($442,465) (8$2,212))
' ($160,149)  ($801)!
($180,990) (4905},
($06,176)  ($331)]
(478,685)  ($393);
($11,157)  (456);

$138, 441
$232,089
$159,821

§521,461
$200,024
$208,183 |
$80,286 |
$80,288 |

129

NCF CCF
{$141,098)($141,098)
$32,307 (4108,181)
$30,581 {418,230)
($105,443)(8123,873)
$60,244 ($63,429)
($165,210)($228,639)

($164,586) ($1,070); ($190,120)(5418,759)

SELF.OAL  Ids |
$141,310  $919 !
$142,000 4924 !
$232,205  $1,508 '
$128,211  $834 !
$189,349  §1,231 !
$25,370  $165 |
$148,000  $962 '
$102,371  $665 !
$82,997  $539 !
$199,255  $1,295 !
$188,312  $1,224 !
$251,518  §1,674 !
SELF.BAL  Ids |
]

]

$141,310  $919 !
$142,229  $92 !
$232,205  §1,509 !
$120,211  $834 !
$189,349 1,231 !
$172,826  §1,123 !
($16,071)  ($105)!
($181,196) ($1,178)!
$102,155  $664 !
$82,718  $538 '
$199,035  §1,294 !
$188,150  §1,223
$257,208 1,672

$313,685 ($105,073)
($46,621)($151,694)
($20,040)($171,734)
$115,719  ($56,016)
($12,178) (468,194}

$61,922 ($212)
NCF CCF
($141,098)($141,008)

$32,307 ($108,791)
$90,561 (418,230
($105,443)($123,673)
$60,244 ($83,429)
($17,754) (481,182)
($190,120)($271,302)
($164,9201($438,222)
$284,528 ($151,694)
($20,040)($171,734)
§115,719  ($56,018)
($12,178) (460,194)
$67,922  ($212)



PERIOD
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PERIOD
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$202,620
$238,960
$136,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

LRp

$12,365
$12,365
$12,365
$12,365
$12,365
$12,365

$37,373
$12,36%
$12,365
$12,365

LRp

$12,365
$12,365
$12,385
$12,365
$12,365
$12,365
$12,365

§37,313
$12,365
$12,365

Pi

$141,310
$283,218
$239,536
$138,441
$232,059
$159,824
$165,595

$555,891
$208,183
$80,286
$80,286

Pi

$141,310
$283,218
$239,536
$1368,441
$232,059
§159,821
$165,595
$190,562

$573,512
$80,266
$60,266

'
1
I
|
]
1
|
|
t
|
|
|
!
|
t
|
|
1

SANPLE CASE STUDY

DEP.BAL

{$141,310)
($110,083)
($21,582)
($127,133)
($67,525)
(485,616)
($122,934)

(/R
|
1

{$707)
($550)
($108)!
(4836)
($338)!
($428)!
(3615}

' ($268,469) ($1,442)!
v (§489,471) (82,447),

i
]
|
)
!
'
|
¢

]
}
]
}
]
1
1
|
1
¢
]
I
|
'
1
]
t
|

($181,100)
(466,287)
{$78,797)
($11,269)

OEP. BAL

($141,310)
($110,083)
($21,562)
($127,133)
($67,525)
(485,615)
($122,934)
($110,211)

($306)
($331)!
($3%4)!
($56) !

(I
($701)!
($550)
($108)!
($636)!
($338)!
{$428)"
($615)!
(4551)!

v ($310,382) ($1,552);
($519,634) (§2,598),

(466,193
($78,702)
($11,114)

130

($331)!
($394)!
($56)

SELF.BAL

$141,310
$142,229
$232,205
$128,211
$189,349
$172,826
$137,089

($26,970)

Ids | NCF CCF
$919 ) ($141,008)(8141,098)
$924 | $32,307 (4108,791)

$1,509 [ $90,561 ($18,230)
$834 | ($105,443)(8123,673)
§1,231 | $60,244 ($63,429)
$1,123 1 ($17,754) ($81,182)
$891 | ($36,890)($118,072)

($175), ($164,920)($202,992)

($226,705) ($1,474); ($199,560)($482,552)

$82,639
$198,835
$188,010
$257,154

SELF, BAL

$141,310
$142,229
$232,205
$128,211
$189,349
$172,828
$137,059
$151,228

(447,349)

$537 | $310,818 ($171,134)
$1,293 | $115,719  ($58,016)
$1,222 | ($12,178) ($68,194)
$1,870 1 867,922 ($212)

1ds NCF CCF

$924 | $32,307 ($108,791)
$1,509 | $90,561 ($18,230)
$634 | ($105,443)($123,673)
$1,231 | $60,244 ($63,429)
$1,123 | ($17,754) ($81,182)
$691 ! ($36,690)($118,072)
$983 1 $13,278 ($104,795)
(4308)! ($199,560)($304,355)

$91 1 (§141,008)($141,090)
:

($255,357) ($1,660)) ($207,700)($512,055)

$199,022
$188,138
$257,283

$1,294 | $456,039 ($56,018)
§1,223 | (§12,178) ($68,194)
$1,672 ¢ 67,922 ($212)




PERIOD
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PERIOD
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199, 560
$207,700
$80, 100
$80,100

CRp

$202,620
$238,980
$138,120
§231,520
$159,450
$165,210
§190,120
$164,920
$198,560
$207,700

$80,100

$80,100

LRp

$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
$12,365
§12,365

$37,313
$12,365

LRp

$12,365
§12,365
$12,365
$12,365
$12,365
$12,365
$12,365
§12,365
$§12,365

§31,313

Pi

$141,310
$283,218
$239,536
$138,441
$232,059
$159,821
$165,59%
$190,562
$165,304

$488,494
$80,286

Pi

§141,310
$283,278
$239,536
$138,441
$232,059
$158,821
$165,595
$190,562
$165,304
$200,024

$368,756

DEP.BAL

' ($141,310)
' ($110,083)
1($21,562)
'($127,133)
i ($67,525)
' (485,616)
b($122,934)
L($110,211)
U ($157,443)
' ($365,930) (
' {$447,860) (
($79,078)
v (§11,551)

DEP.BAL

'($141,310)
' ($110,083)
V(821,562)
'($127,133)
' ($67,525)
' ($85,616)
v ($122,934)
b($110,211)
b($157,443)
' ($478,270)
1 ($259,262) (
' ($340,658) (
1 ($10,978)
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SAMPLE CASE STUDY

d )
($107)!
($550)!
($108)!
($636) |
($338)!
{$428)!
($615)!
($551);
($787)!

$1,830)!

$2,239)!
{$395)!
(458)!

I
:

{$707)!
($550)!
{$108);
($636) !
($338)!
($428)!
($615)!
($551)!
($787))
($891)|
§1,296),
$1,703)!
($55)

SELF.BAL  Ids !
H

'

$141,310  $919 !
$142,229  $94 !
$232,205  §1,509 !
$128,271  $834 !
$189,349  §1,231 !
$172,826  $1,123 !
$137,059  ¢891 !
$151,228  $983 !
$105,590  $686 !
($101,423)  ($659)!
($182,183) ($1,184)]
$187,655  §1,220 |
$256,796  §1,669 !
SELF.BAL  Ids !
1

1

$141,310  $919 !
$142,229  $924 !
$232,205 §1,509 |
$126,271 4834 !
$189,349  §1,231 !
$172,826  $1,123 !
$137,069 891 |
$151,228 983 |
$105,590  $686 |
$86,236  $561 |
$6,697 $44 !
($73,380)  ($477)!
$257,547 1,674 !

NCF CCF

($141,098)($141,098)
$32,307 ($108,791)
§30,561 ($18,230)

($105,443)($123,613)
$60,244 (463,429)
($17,754) (81,182
{438,890)(8118,072)
§13,278 (4104,795)
($46,621)($151,415)

($207,700)($359, 115)
($80,100)($439,215)

$371,022 (468,194)
$67,922 ($212)

NCF CCF

($141,098)($141,098)
$32,307 ($108,791)
$90,561 ($18,230)

($105,443)($123,673)
$60,244 ($63,429)
($17,754) (481,182)

($36,890)(8118,072)
$13,276 ($104,795)
(§48,821)($151,415)
($20,040)($171,455)
($80,100)($251,555)
(480,100)($331,855)
$331,383 ($272)



SAMPLE CASE STuDY

IDENTIFICATION OF DISRUPTION COSEQUENCE :

-3 ($3,136)
-4 ($1,781)
-5 (§272)
-6 ($212)
-1 ($212)
-8 ($212)
-3 ($212)
5-10  ($272)
10-11 ($272)
H-12  ($272)

O =d D P e D PO

HCF = (43,136)

132



SAMPLE CASE STUDY

ADDED FINANCING COSTS (Cf):

t - PERIOD DISRUPTION = ($1,535) 0.075%

2 - PERIOD DISRUPTIOM - ($3,136) 0.147%
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FARNINGS-VS—EXPENSES

MCP FOR 1-PERIOD DIBRUPTION

DOLLARS
(M1lions)
L)
-
1 1]

1 2 3 ¢ 3 § 7 8 9 10 1t 12 13

¥O. OF PERIOD8 (MONTHB)
O CUMULATIVE BXPENSES + CUMULATIVE BARNIGS ¢ NCF DALAXCB

EFARNINGS-VS—-EXPENSES

MCF FOR 2-PERIOD DIBRUPTION

26
24
2

181
16
14
12

0.8 |-
05 |-
04 |
02 |

DOLLARS
(Ml3ons)
-

T

-0.2 |
-04 |

-0.8
1 2 3 ¢ 3 6 L4 L] 9 10 it 12 1

NO. OF PERIODS (MONTHE)
O CUMULATIVE BXPENSES + CUMULATIVE BARNIGB ©  NCP BALANCE
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A-4 CIRCUMSTANTIAL FULL FINANCING

The contractor shall input the following intormation:

Loan Interest = 9% per annum = 0.75% per month
Deposit Interest = 6% per annum = 0.50% per month
Financing Portioning = 100%

Unused Credit Commission Fee factor = 0.0025.

The payment disruptions are then performed for 1 and 2 consecutive

payment periods for the established project cash flow.
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SANPLE CASE STuDY

CIRCUMSTANTIAL FULL FINANCING :
LOAN INTEREST = 9% pa = 0.75X pn 0.75%
UNUSED CONNISSION (F) = 0.0025

LOAK DISRUPTION =  1.007%
P(F/P i,n) & 0.75%

SECOND LOAN DISRUPTION: 1.0154
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PERLOD

OO —i € Y P oD NS —a

—_—
[-— -1

R
12

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80, 100

P LRp

$282,620
$282,620 $204,740
$238,980 $240,112
$138,120 §139,156
$231,520 $233,256
$159,450 $160,646
$165,210 $166,449
$190,120 $191,546
$164,920 $166,157
$199,560 $201,057
$207,700 §209,2%
$80,100 480,701
$80,100 $80,701

$16,038

NET INTEREST (In) =  §19,1T

DISTRIBUTION PROCESS .

PERIOD

OO =g O v B Cd PO e

— —
—_— D

12

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100
$80,100
$80, 100

¥o o'
0.13  §2,54
0.11  $2,142
0.06 $1,230
0.41  §$2,016
0.07 §$1,428
0.08 §1,481
0.08 §1,704
0.08 $1,478
0.0 §1,789
0.10 §$1,862
0.04 $718
0.04 $118

0
$109
$361
$128
$308
§e
$23
§234
$208
$187
$506
$506

$3,133

CRp’

$285,154
$241,122
$139,350
$233,596
$160,879
$166,691
$191,82
$166,398
$201,349
$209,562

$80,818

480,818

1.00 $19,171 42,157,501

SAMPLE CASE STUDY

NCF CCF A

$0 $0
($241,100)  ($241,100) (3241,100)
($140,021)  (§381,121) (§t40,021)
($232,917)  ($614,038) ($232,917)
($161,314)  ($775,352) ($161,314)
($166,714)  {$942,088) ($166,714)
($191,653) (81,133,719} ($191,663)
($166,577) {$1,300,296) ($166,577)
($201,001) {$1,501,387) ($201,091)
($209,404) £8$1,710,791) ($209,404)
($81,845) ($1,792,637) (4$81,845)
($81,207) ($1,873,844) (481,207)
($1,107) ($1,874,951)  ($1,107)

($19,111)
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PERIOD

O T g O PO N e

—_ e aa —
[FCRE L e — )

PERIOD

—
O O g DWW PGP

1
12
13

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

GRp

$262,620
$238,980
$138,120
$231,520
$159,450
$165,210
§190,120
$164,920
§198,560
$201,700

$60,100

$80,100

Py LRp

$262,620
$285,154 $204,740
$241,122 §243,712
$139,358 $139,156
$233,596 §233,256
$160,879 $160,646
$166,691 §166,449
$191,824 §191,546
$166,398 $166,157
$201,349 $201,087
$209,562 $209,258
$60,818 80,701
$60,818 480,701

Pi LRp
$262,620

$526,276 $527,648
$139,356 $139,156
$233,596 §233,256
$160,873 $160,646
$166,691 §166,449
§191,824 $191,546
$166,398 $166,157
$201,349 $201,0587
$209,562 $209,258
$60,818 $60,701
$80,618 480,701

$0
$109
$361
$128
$308
$294
$231
$294
$208
$187
$506
$506

§0
$361
$128
$308
$294
$231
$204
$208
$181
$506
$506

SAMPLE CASE STUDY

NCF CCF

$0 $0
($238,566)  ($238,566)
($137,879)  ($376,445)
($231,879)  ($808,124)
($159,239)  (4767,362)
($165,284)  (4932,647)
($190,172) ($1,122,818)
($164,873) ($1,287,601)
($199,613) ($1,487,304)
($207,615) ($1,694,919)
($79,983) ($1,774,902)
($80,488) ($1,855,391)
($389) ($1,855,780)

$0

NCF CCF

$0 $0
($230,960)  ($238,980)
($135,491)  (§378,471)
($231,679)  (4610,150)
($159,239)  (4769,389)
($165,284)  (4934,673)
($190,172) ($1,124,845)
($164,873) ($1,288,718)
($199,613) ($1,489,330)
($207,615) ($1,696,945)
($79,983) ($1,176,929)
($80,489) (81,857,417)
(4389) ($1,857,806)

($2,026)
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PERIOD

O =g N P D PO -

— — o —
D PO e O o

PERIOD

QO g O O P LD O -

— . -~ —
D DD e D o

CRp

$202,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100

$40,100

$680,100

CRp

$242,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700
$80, 100
$80,100

P LRp

$282,620
$205,154 $284,740

$380,481 $361,734
$233,596 $233,256
$160,879 $160,646
$166,691 §166,449
$191,824 §191,546
$166,398 $166,157
$201,349 $201,057
$209,562 $209,258
§60,818 $80,701
§80,818  $80,701

Pi LRp

$282,620
$205,154 $284,740
§241,122 $240,172

$312,954 §313,456
$160,879 $160,646
$166,691 $166,449
$191,824 §191,546
§166,398 $166,157
§201,349 $201,057
§209,562 $209,258
§60,818 $60,701
$80,818 $80,701

$0

§0
$128
$308
$204
$231
$294
$208
$181
$506
$506

$0
$109

$144
$308
$294
$231
§294
$208
$187
$506
$506

SANPLE CASE STUDY

NCF (cF

$0 $0
($236,568)  ($238,566)
($130,120)  (4376,686)
($232,773)  (4609,459)
($159,239)  (4768,898)
($165,284)  {4933,982)
($180,172) (§1,124,154)
($164,873) ($1,289,027)
($199,613) ($1,488,639)
($207,615) ($1,696,254)
(479,983} ($1,7176,238)
(480,489) ($1,056,726)
($389) ($1,857,115)

($1,335)

NCF CCF

$0 $0
($238,566)  ($238,568)
($137,879)  ($376,445)
($231,520)  ($607,965)
($160,096)  (4788,061)
($185,284)  ($933,345)
($190,172) (§1,123,517)
($164,873) (§1,288,389)
($199,613) ($1,488,002)
($207,815) ($1,695,617)
($79,983) (41,175,800
(480,489) ($1,856,089)
($389) ($1,856,478)

{$698)
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$144



SAMPLE CASE STUDY

PERIOD  CRp Pi (Rp F NCF CCF
1 $282,620 $282,620 $0 $0
2 $238,980  $285,154 $284,740 $0 ($238,566) ($238,566)
3 $130,120  $241,122 $240,772 $109 ($137,879)  ($376,445)
¢ $231,520 $139,358 $139,156 $361 ($231,679) (4608,124)
5 §159,450 ($159,450)  ($767,574)
6 $165,210  $394,475 $395,652 $0 ($166,387) ($933,961) ($143)
T $190,120  $166,691 $166,449 $294 ($190,172) ($1,124,132)
8 §164,920 $191,824 $191,546 $231 ($164,873) ($1,289,005)
9 $199,560 $166,398 $166,157 $294 ($199,613) (41,488,617)

10 $207,700  $201,349 $201,057 $208 ($207,615) ($1,696,233)
11 $80,100 $209,562 $209,258 $187  ($79,983) (81,776,2186)
12 $80,100  $80,818 ¢80,701 $506  ($80,489) (41,856,705)
13 $80,818 880,701 $506 ($389) ($1,857,004)
($1,314)
PERIOD  CRp Pi LRp F NCF CCF
1 $282,620 282,620 $0 $0
2 $230,980 285,154 $284,740 $0 ($230,566) ($238,566)
3 $138,120  $241,122 $240,772 $109 (§137,879) (8376,445)
4 $231,520  $139,350 $139,156 $361 ($231,679) ($608,124)
§ $159,450 $233,596 $233,256 $128 ($159,239) (4767,362)
§ $165,210 ($165,210)  ($932,572)
T $190,120 §327,571 §328,300 $203 ($191,052) ($1,123,625) $203
8 $164,920 $191,824 $191,546 $231 ($164,873) (41,208,497)
9 §199,560 $166,398 $166,157 $294 ($199,613) (41,488,110)
10 $207,700 $201,349 $201,057 $208 ($207,615) (41,695,125)
11 $80,100 $209,562 $209,258 $187  (479,983) ($1,775,708)
12 $80,100 480,818 $80,70 $506  ($80,489) ($1,656,197)

$80,818 480,701 $506 ($389) (41,856,566)

(2% ]

($806)
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PERICD

CXD =g I Y P G PN

— — ot a

PERIOD

— —
— D D

12

~—
>

CRp

$282,620
$238,980
$138,120
$§231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

480,100

CRp

$282,620
$238,960
$138,120
$231,520
$159,450
$165,210
$130,120
$164,920
$199,560
$207,700

$80,100

$80,100

Pi LRp

$282,620

$285,154 $284,740
$241,122 $240,172
$139,358 $139,156
$233,596 §233,256
$160,879 $160,646

$358,516 $359,243
$166,398 $166,157
$201,349 $201,057
$209,562 $209,258
$80,818 480,701
$80,818 460,701

Pi LRp

$282,620

$285,154 $284,740
$241,122 $240,112
$139,350 $139,156
$233,596 $233,256
$160,879 $160,646
3166,691 $166,449

$358,223 $3589,138
$201,349 $201,057
$209,562 $209,258
$80,818 480,701
$80,818 80,701

$0
$109
$361
$128
$308

$112
$204
$208
$187
$506
$506

§0
$109
$361
$128
$308
$294

$50
$208
$181
$506
$506

SAMPLE CASE STUDY

NCF CCF

$0 $0
($238,568)  {$238,566)
($137,879)  ($376,445)
($231,679)  ($608,124)
($159,239)  ($767,362)
($165,284)  ($932,647)
($190,120) (§1,122,767)
($165,760) ($1,268,526)
($199,613) ($1,488,139)
($207,615) (51,695,754)
($79,983) ($1,775,131)
(480,489) ($1,856,226)
($389) ($1,856,815)

(4835)

NCF CCF

$0 $0
($238,566) ($238,566)
($137,879)  ($376,445)
($231,679)  ($608,124)
($159,239)  ($767,362)
($185,284)  ($932,847)
($190,172) ($1,122,818)
($164,920) ($1,287,738)
($200,527) ($1,488,265)
($207,815) ($1,695,800)
($79,983) ($1,775,853)
($80,489) ($1,856,352)
($389) ($1,856,741)

($961)
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$112

$50
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CRp

$262,620
$238,980
$138,120
$231,520
$159,450
$185,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$282,620
$234,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100

$80,100

$80,100

Pi LRp

$282,620

$285,154 $284,740
$241,122 $240,112
$139,358 $139,156
$233,596 $233,256
$160,879 $160,648
$166,691 $166,449
$191,824 $191,546

$367,748 $366,460
$209,562 $209,2%8
$80,818 480,701
$80,818 $80,701

Pi LRp

$282,620

$2685,154 $284,740
$241,122 §240,112
$139,350 $139,156
$233,596 $233,256
$160,879 $160,646
$166,691 §166,449
$191,824 $191,548
$166,398 166,157

$410,911 $411,822
480,818 480,701
$80,818 $80,701

§0
$109
$361
$128
$308
$294
§231

$90
$181
$506
$506

$0
$108
$361
$128
$308
$294
$23
$294

$0
$506
$506

SAMPLE CASE STUDY

NCF CCF

§0 $0
($238,666)  ($238,566)
(§137,879)  (4376,445)
($231,679)  ($608,124)
($159,239)  (4767,362)
($165,284)  ($932,847)
($190,172) ($1,122,818)
(§164,873) ($1,287,691)
($199,560) ($1,487,251)
($208,502) ($1,695,753)

($79,983) ($1,775,736)
{$80,489) (§1,856,225)
($389) (41,856,614

($834)

NCF CCF

$0 $0
($238,566)  ($238,566)
($137,879)  ($376,445)
($231,679)  (4608,124)
($159,239)  ($767,362)
($165,284)  ($932,647)
($190,172) ($1,122,818)
($164,873) ($1,287,691)
($199,613) ($1,487,304)
($207,700) ($1,695,004)
($81,011) ($1,776,015)
($80,489) ($1,856,504)
($389) ($1,858,893)

($1,113)
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$90

($104)




PERIOD
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$180,120
§164,920
$199,560
$207,100
$60, 100
$680,100

CRp

$282,620
§238,960
§138,120
§231,520
$159,450
$165,210
$190,120
§164,920
$199,560
§207,100
$80, 100
$60, 100

Pi LRp

$282,620

$285,154 $284,740
$241,122 $240,172
§139,358 $139,156
§233,596 $233,256
$160,879 $160,646
$166,691 $166,449
$191,824 $191,546
$166,398 $166,157
$201,349 $201,067

$290,380 $291,528
§80,018 $80,104

Pi LRp

$282,620

$205,154 §284,740
$241,122 $240,172
§139,358 §139,156
$233,596 $233,256
$160,879 $160,646
$166,691 $166,449
§191,624 $191,546
$166,398 §166,157
$201,349 $201,087
$209,562 209,250

$161,636 $162,007

$109
$361
$128
$308
$294
$231
$204
$208

$174
$506

§0
$109
$361
$128
$308
$294
$231
$294
$208
$181

$612

SAMPLE CASE STUDY

NCF CCF

$0 $0
($238,566)  ($238,566)
($137,819)  ($376,445)
($231,679)  ($608,124)
($159,239)  ($767,362)
($165,284)  ($932,647)
($190,172) ($1,122,818)
($164,873) ($1,287,691)
($199,613) ($1,487,304)
($207,615) ($1,694,919)
(480,100} ($1,775,019)
($81,422) ($1,856,441)
($369) ($1,858,830)

($1,050)

NCF CCF

$0 $0
($238,566)  {$238,566)
($137,879)  ($376,445)
($231,879) (3808, 124)
($159,239)  (4767,362)
($165,204)  ($932,647)
($190,172) ($1,122,818)
($164,873) ($1,287,691)
($199,613) ($1,487,304)
($207,615) ($1,694,919)
($79,983) ($1,774,902)
($80,100) ($1,855,002)
($1,183) ($1,856,185)

($405)
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SAMPLE CASE STUDY

IDENTIFICATION OF DISRUPTION CONSEQUENCE :

2 ($2,026)
3 ($1,33)
4 ($698)
5 ($1,314)
§ (4806)
1 ($835)
8 ($361)
9 ($834)
10 ($1,13)
1" ($1,050)
12 ($405)

NCF = ($2,026)
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CRp

$2682,620
$238,980
§138,120
$231,520
$159, 450
$165,210
$190,120
$164,920
$199,560
$207,700
480,100
$80,100

CRp

$282,620
$238,980
$138,120
§231,520
§159,450
$165,210
$190,120
$164,920
$199, 560
§207,700
$80,100
$60,100

Pi LRp

$282,620

§665,634 670,773
§233,536 $233,256
$160,879 $160,846
$166,691 $166,449
$191,824 $181,546
$166,398 $166,157
$201,349 $201,087
$209,562 $209,258
$80,818 $80,701
§80,818 480,701

Pi LRp

$282,620
$285,154 $284,740

$614,076 $617,064
$160,879 §160,046
$166,691 §166,449
$191,624 $191,546
$166,398 $166,157
$201,349 $201,087
$209,562 $209,258
$80,818 480,701

$80,818 $80,701

§0
§128
$308
§294
$231
$294
$208
$181
$506
$506

$0

$0
$308
§294
$231
§294
$208
$187
$506
$506

SAKPLE CASE STUDY

NCF CCF

$0 $0
($238,980)  ($238,980)
($138,120)  ($377,100)
($236,659)  ($613,759)
(§159,239)  ($772,998)
($165,284)  ($938,282)
($190,172) (41,128,453
($164,873) ($1,293,326)
($199,613) ($1,492,939)
($207,615) ($1,700,554)
($79,983) ($1,780,537}
{480,489) ($1,861,026)
($389) {41,861,415)

(45,635)

NCF CCF

$0 $0
($238,566) ($238,566)
($138,120)  ($376,686)
($231,520)  ($608,208)
($163,238)  ($771,444)
($165,284)  (4936,728)
($190,172) (81,126,900}
($164,873) ($1,291,172)
($199,613) (§1,491,385)
($207,615) ($1,699,000)
($79,983) ($1,778,983)
($80,489) ($1,859,472)
($389) ($1,859,861)

($4,081)
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$168,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$2082,620
$238,980
$138,120
$231,520
$159, 450
$165,210
$190,120
$164,920
$199,560
$207,700
$80,100
$60, 100

Pi LRp

$282,620
$265,154 $284,740
$241,122 $240,172

$533,833 $536,909
$166,691 $166,449
§191,824 $191,546
$166,338 $166,157
$201,349 $201,057
$209,562 $209,258
$80,818 480,701
$80,818 460,701

Pi LRp

$262,620

$285,154 $284,740
$241,122 $240,172
$139,358 $139,156

$561,166 $565,078
$191,824 $191,546
$166,398 $186,157
$201,349 $201,087
$209,562 §209,258
$60,818 $60,701
$60,818 480,701

$108

$0
$2%4
$231
$294
$208
$187
$506
$506

$0
$109
$361

$0
$231
$294
$208
$187
$506
$506

SAMPLE CASE STUDY

NCF CCF

$0 $0
($238,566) ($238,566)
($137,879)  ($376,445)
($231,520)  ($607,965)
($159,450)  (4767,415)
($168,206)  (4935,701)
($180,172) ($1,125,872)
($164,873) (41,290,745)
($199,613) ($1,490,357)
($207,615) (81,697,973)
($79,983) ($1,777,956)
(480,489) (81,858,445)
(§389) (41,058,834)

($3,054)

NCF CCF

$0 $0
{$238,566) ($238,566)
($137,879)  ($376,4485)
(§231,679)  (4608,124)
(§159,450)  (4767,574)
($165,210)  ($932,784)
($194,032) (§1,126,816)
($164,873) (1,291,689)
(§199,613) (1,491,302
($207,615) ($1,698,917)
($79,983) (41,778,900)
($80,489) ($1,859,389)
(§389) (41,859,778)

($3,998)
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CRp

$262,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$282,620
$238,980
§138,120
$231,520
$159,450
$165,210
$180,120
$164,920
$193,560
$207,700

$60,100

$80,100

Pi LRp

§282,620

$205,154 $204,740
§241,122 §240,172
§139,358 $139,156
§233,596 $233,256

$519,395 $522,315
$166,338 $166,157
$201,349 $201,057
$209,562 $209,258
460,818 480,701
$60,818 §$80,701

Pi LRp

$262,620

§285,154 $264,740
§241,122 $240,172
$139,358 $139,156
$233,596 $233,256
§160,879 $160,846

$524,914 §528,102
$201,349 $201,057
$209,562 $209,258
§60,818 §80,701
$60,818 480,701

$0
$109
$361
$128

§0
$294
$208
$187
$506
$506

$0
$109
$361
$126
$308

$0
$208
$187
$508
$506

SAMPLE CASE STUOY

NCT CCF

$0 $0

($238,566)  ($238,566)
($137,879)  ($376,445)
($231,679)  ($608,124)
($159,239)  ($767,362)
($165,210)  ($932,572)
($190,120) ($1,122,692)
($167,840) ($1,290,533)
($199,613) ($1,490,145)
($207,615) ($1,897,760)
($79,983) ($1,777,744)
($60,489) ($1,858,232)
($389) ($1,858,621)

($2,841)

NCF CCF

$0 $0
($238,566)  ($238,566)
($137,879) (4376, 445)
($231,879) (4608, 124)
($159,239)  (4767,362)
($165,284)  ($932,647)
($190,120) ($1,122,767)
($164,920) {41,287,687)
($202,748) ($1,490,435)
($207,815) ($1,698,050)
($79,983) ($1,778,033)
($80,489) (41,858,522)
($389) ($1,858,911)

($3,131)
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CRp

$202,620
$234,960
$136,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$202,620
$234,980
$138,120
$231,520
$159,450
$185,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

Pi LRp

$282,620

$285,154 §284,740
$241,122 $240,1M2
$139,358 §139,156
$233,596 $233,256
$160,879 $160,648
$186,691 $166,449

$559,572 §562,008
$209,562 $209,250
$80,818 $80,701
$80,818 480,701

Pi LRp

$282,620

$285,154 $284,740
$241,122 $240,172
$139,358 $139,156
$233,536 $233,256
$160,879 $160,846
$166,691 §166,449
$191,824 §191,546

$577,310 $580,488
$80,018  $80,701
$80,818  $80, 701

$109
$361
$120
$308
$204

$0
$187
$506
$506

$0
$109
$361
§$128
$308
$294
$231

§0
$506
$506

SANPLE CASE STUDY

NCF CCr

$0 $0
($238,566)  ($238,566)
($137,879)  (4376,445)
($231,879)  ($608,124)
{$159,239)  ($767,362)
($165,284)  ($932,647)
($190,172) ($1,122,818)
($164,920) ($1,287,738)
($199,560) ($1,467,298)
(§211,026) ($1,698,324)
($79,983) ($1,778,307)
($80,489) ($1,858,796)
($389) ($1,859,185)

{$3,405)

NCF CCF

$0 $0
($238,566)  ($238,566)
($137,879)  ($376,445)
(§231,679)  (608,124)
($159,239)  ($767,362)
(§165,204)  ($932,847)
(§190,172) ($1,122,818)
(§164,873) ($1,287,691)
($199,560) (§1,487,251)
($207,700) ($1,694,351)
(483,279) ($1,778,230)
($80,489) ($1,858,719)
($389) ($1,859,108)

($3,328)
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($630)

($634)
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

480,100

$80,100

Pi LRp

$282,620

$205,154 $284,740
$241,122 $240,772
$139,388 §139,156
$233,596 233,256
$160,879 $160,846
$166,691 §166,449
$191,024 $191,546
$166,398 §166,157

§491,729 §495,621
$80,818 480,701

Pi LRp

$282,620

$205,154 $284,740
$241,122 240,772
$139,358 §139, 156
$233,596 $233,256
$160,879 4160,646
$166,691 $166,449
$191,824 $191,546
$166,398 §166,157
$201,349 $201,087

$371,198 §374,424

$0
$109
$361
$128
$308
$294
$231
$294

$0
$506

$0
$109
$361
$126
$308
§294
$231
$294
$208

SANPLE CASE STUDY

NCF CCF

$0 $0
($238,566) ($238,566)
($137,879)  ($376,445)
($231,679)  ($608,124)
($159,239)  ($767,362)
($165,284)  {$932,647)
($190,172) ($1,122,818)
($164,873) ($1,287,691)
($199,613) (41,487,304)
($207,700) ($1,695,004)
{480,100} {$1,775,104)
(483,991) (41,859,085)
($389) ($1,859,484)

(§3,704)

NCF CCF

$0 $0
($238,506) ($238,566)
($137,879)  ($376,445)
(§231,679) ($608,124)
($159,239)  ($767,362)
($165,284)  (4932,647)
($190,172) ($1,122,818)
($164,873) (41,287,691)
(§199,613) (41,487,304
{$207,615) {$1,894,919)
(480,100} (81,775,019)
(480,100) (41,855,119)
($3,226) (41,858,345)

($2,565)
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IDENTIFICATION OF DISRUPTION CONSEQUENCE :

($5,635)
($4,081)
($3,054)
(43,998)
{$2,841)
($3,131)
($3,405)
(3,328)
($3,704)
($2,585)

($5,835)

SANPLE CASE STUDY
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SAMPLE CASE STUDY

ADDED FINANCING COSTS {Cf):

1 - PERIOD DISRUPTION

1$2,026) 0.095%

2 - PERIOD DISRUPTION {$5,635) 0.2643%
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EARNINCS-VS-EXPENSES

MCF FOR 1-PERIOD DISRUPTION

3
‘. b
a -
23 2
35
a
23 1t
0
_l -
-2
1 4 3 4 3 [ 1 8 9 10 11 12 13
NO. OF PERIODS (MONTHS)
0O CUMULATIVE BXPBNBES + CUMULATIVB BARNIGS ¢ NCPF BALANCE
FARNINGS~VS—-EXPENSES
5 MCF FOR 2-PBRIOD DISRUPTION
[ 3 od
3 -
~
¥ er
iz
g3
~ l B
ol®
—‘ -
-2 L Il i L X 1 ! 1 1 1 11

1 2 3 4 5 6 7 8 9 100 U 12

¥0. OF PERIOD8 (MONTHS)
O CUMULATIVB EXPBENS8BS + CUMULATIVE BARNIGB ¢ NCF BALANCE
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A-5 CIRCUMSTANTIAL PARTIAL FINANCING

The contractor shall input the following information:

Loan Interest = 9% per annum = O 75% per month
Deposit Interest = 6% per annum = 0.50% per month
Financing Portioning = 50%

Unused Credit Commission Fee factor = 0.0025.

The payment disruptions are then performed for 1 and 2 consecutive

payment periods for the established project cash flow.
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SANPLE CASE STUDY

CIRCUMSTANTIAL PARTIAL FINANCING :
PARTIAL PORTION =  50.00% LOAN = $141,310
LOAN INTEREST = 9% pa = 0.75X pm 0.75%

LOAN OISRUPTION =  1.0075
P(F/P i,n) € 0.75%

SELF DEPOSIT INTEREST = 0.0065

UKUSED COMMISSION (F) = 0.0025

SECOND LOAN DISRUPTION = 1.0151
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PERIOD

O =g TN P LD N -

—
-_— O D

12

—_—
(7% ]

GRp

$282,620
$238,980
$138,120
$231,520
§159,450
$165,210
$190,120
$164,920
$199,580
$207,700

$60,100

$80,100

Pi

$141,310
$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100

$80,100

$80,100

NET INTEREST (In) :

DISTRIBUTION PROCESS :

PERIOD

OO i CN N i LD PO ==

—_— — —
N = O W

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
§165,210
$190,120
$164,520
$199,560
$207,700
$80, 100
$80,100

S
o

[— = — I — A — N — Y — B — i — B — Y — W~ ]
OO = OO0 OO e O~
P PO OO LD D I s CD e D

1,00

LRp

§284,740
$240,112
§139,158
$233,256
$160,646
$166,449
$191,546
$166,157
$201,057
$209,258

$80,701

$80,701

$16,038

$18,895

o'

$2,497
$2,112
$1,220
$2,046
$1,400
$1,460
$1,680
$1,457
$1,763
$1,835

$708

$708

$18,895

§0
$109
$361
$128
$308
$204
$231
$294
$208
§181
$506
$506

$3,133

SANPLE CASE STUDY

SELF.BAL

L $141,310

v ($98,871)
' ($239,535)
Lo ($474,009)
' ($638,405)
' (4809,268)
' ($1,006,181)
' {$1,179,298)
' ($1,388,085)
' ($1,606,481)
b($1,698,769)
' ($1,791,018)
' ($1,803,766)

CRp’

$205,111
$241,092
$139,340
$233,566
$160,859
$166,670
$191,800
$166,317
$201,323
$208,535

$80,808

$80,808

$2,157,295
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Ids
$919 |
($643),
($1,557);
($3,081)!
($4,150),
($5,260)!
(46,540)!
($7,665)!
($9,022),
($10,442)"
($11,042)!
($11,642),
($11,74),

$216

NCF cCF Ac

{$140,391)  ($140,391)
($241,742)  ($382,134) ($241,100)
($140,021)  ($522,155) ($140,021)
($232,917)  ($755,072) ($232,917)
($161,314)  ($916,387) ($161,314)
($166,714) ($1,083,100) ($166,714)
($191,653) ($1,274,753) ($191,653)
($166,577) ($1,441,330) ($166,577)
($201,091) ($71,642,421) ($201,091)
($209,404) ($1,851,026) ($209,404)
($81,845) ($1,933,671) ($81,845)
($81,207) (¢2,014,878) ($81,207)
($1,107) ($2,015,985) ($1,107)

($18,095)
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CAp

$202. 620
$23¢,980
$158.120
$.31,520
$159,450
$165,210
$190,120
$164,920
$199, 560
$207,700
$80,100
$80,100

CRp

$282,620
$238,980
$138,120
§231,520
$189,450
§165,210
§190,120
§164,920
$199,560
$207,100

$80,100

$80,100

Pi

$141,310
$265,117
$241,092
$139,340
$233,566
$160,859
$166,670
$191,800
$166,377
$201,323
$209,535

$80,808

$80,808

Pi
§141,310

$526,209
$139,340
$233,566
$160,859
$166,670
$191,800
$166,377
$201,323
$209,535

$60,808

$80,808

LRp

§284,740
§240,772
$139, 156
$233,256
$160,646
§166,449
$191,546
§166, 157
$201,057
$209,258
§80,701
$80,701

LRp

$527,648
$139,156
§233,256
$160,646
$166,449
$191,546
$166,157
$201,057
$209,258

$80,701

$80,701

$0
§109
$361
§128
$308
$294
§231
$294
$208
$187
$506
$506

$0
$361
§128
$308
$294
$231
$294
$208
$187
$506
$506

SAMPLE CASE STUDY

SELF.BAL

$141,310
(496,314)
($234,910)
{$468,134)
($630,445)
($799,848)
($995,240)
($1,166,606)
($1,373,623)
($1,590,394)
($1,680,741)
($1,172,165)
($1,784,084)

SELF.BAL

$141,310
($96,751)
($236,939)
($470,176)
(4632,501)
(4801,917)
($997,322)
($1,168,702)
(§1,375,932)
($1,592,517)
($1,682,878)
($1,774,318)
($1,786,248)

156

Ids |  NCF ¢Cr
1

$919 | ($140,391)  ($140,391)
($628)) ($239,229) ($379,620)
($1,527)7 ($137,910)  ($517,530)
($3,043)) ($231,697) ($749,227)
($4,098)) ($159,268) ($908,495)
($5,199)! {$165,305) ($1,073,800)
($6,469)! ($190,193) ($1,263,993)
{$7,583); ($164,897) ($1,428,890)
($8,930); ($199,634) ($1,628,524)
($10,338)! ($207,641) ($1,836,165)
($10,925)} ($80,010) ($1,916,175)
($11,519)) ($80,499) ($1,996,674)
($11,597)! ($398) ($1,997,074)

$16

Ids |  NCF CCF
$319 | ($140,391)  ($140,391)
($629)! ($239,609) ($380,000)
($1,540)) ($139,559) ($519,559)
($3,056)! ($231,697) ($751,256)
($4,111)) ($159,268) ($910,524)
($5,212)! ($165,305) ($1,075,829)
($6,483)) ($190,193) (§1,266,022)
($7,597)) ($164,897) ($1,430,919)
($8,944)) ($199,634) (81,630,553
($10,351)) ($207,641) ($1,838,194)
($10,939)} ($80,010) ($1,918,204)
($11,533)! ($80,499) ($1,998,703)
($11,611)! ($399) ($1,999,103)

($2,013)

($597)
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CRp

$202,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
164,920
$139,560
$207,700

$80,100

$80,100

CRp

$202,620
$238,900
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

Pi

$141,310
$285,117

$380,432
$233,566
$160,858
$166,670
$191,800
$166,377
$201,323
$209,535

$80,808

$60,808

Pi

$141,310
$285,117
$241,092

$372,908
$160,859
$166,670
$191,800
$166,377
$201,323
$209,535

$80,808

§80,808

LRp

$284,740

$381,734
$233,256
$160,646
$166,449
$131,546
$166,157
$201,057
$209,258

$80,701

§60,701

LRp

$264,740
$240,772

$313,4586
$160,646
$166,449
$191,546
$166,157
$201,057
$209,258

$80,701

$60,701

$0

$0
$128
$308
§204
$281
$204
$208
$181
$506
$506

§0
$109

$144
$308
$294
$231
$294
$208
$181
$506
$506

§

(3
($
($
($
($
($

§

($
($
($
($
v (8
v (8

1
L}
t
1
}
t
1
'
}
1
t
J
1
1
1
'
[
|
)
i
§
t
'
1
t
1

157

SAMPLE CASE STUDY

ELF.BAL

$141,310
($96,374)
($235,120)
($469,471)
($631,791)
($801,202)
($996,603)
1,161,978)
1,375,204)
1,591,784)
1,682, 140)
1,113,513
1,785,501)

ELF.BAL

$141,310

($96,374)
($234,910)
{$467,957)
($631,142)
($800,550)
($995,946)
1,167,317)
1,374,539)
1,591,114)
1,681,466)
1,172,895)
1,784,818)

Ids | NCF CCF
$919 | ($140,391)  ($140,391)
($626)) ($239,229)  ($379,620)
($1,528)) ($138,120)  ($517,740)
($3,052)) ($232,822)  ($750,562)
($4,107)! ($159,268)  ($909,831)
($5,208)} ($165,305) {$1,075,136)
($6,478)! ($190,193) ($1,265,329)
($7,592)! ($164,897) ($1,430,226)
($8,939)! ($199,634) ($1,629,860)
($10,347)! ($207,641) ($1,837,501)
($10,934)) ($80,010) ($1,917,511)
($11,528)! ($80,499) ($1,998,010)

($11,506)! ($399) ($1,998,409)
{$1,319)
Ids | NCF CCF

$919 ) ($140,391)  ($140,391)
($626)) ($239,229) ($379,620)
($1,527)) ($137,910)  ($517,530)
($3,042)1 ($231,520)  ($749,050)
($4,102)7 ($160,144)  ($909,194)
($5,204)) {$165,305) ($1,074,498)
($6,474)) ($190,193) ($1,264,681)
($7,588)! ($164,897) ($1,429,589)
($8,935)) ($199,634) ($1,629,223)
($10,342)! ($207,64.) ($1,836,0864)
($10,930) ($80,010) (§1,916,874)
($11,524)! (480,499) {$1,997,373)
($11,801),  ($399) ($1,997,172)

($682)

($121)

144
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CRp

$262,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,1700
$80, 100
$80,100

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$166,210
§190,120
$164,920
$199, 560
$207,700
$80,100
$80,100

M

$141,310
$285,117
§241,082
§139,340

$394,425
$166,670
$131,800
$166,317
$201,323
$209,535

$80,808

$60,608

Pi

§141,310
$285,117
$241,092
§139,340
$233,566

§327,529
$191,800
$166,377
$201,323
§209,535

$60,808

§80,808

LRp

$264,740
$240,772
$139,156

$395,682
$166,449
$191,546
$166,157
$201,057
$209,258

$80,701

$80,701

LRp

$284,740
$240,712
$139,156
$233,256

$328,300
$191,546
$166, 157
$201,057
$209,258

$60,701
$80,701

$0
$108
$361

$0
$294
$231
$294
$208
$181
$506
$506

$0
$108
$361
$128

$203
$231

34\
$181
$506

$506 | (41,784,921) ($11,602),

SAMPLE CASE STUDY

SELF.BAL

$141,310

($96,374)
($234,910)
($468,134)
($630,627)
($801,163)
($996,563)
($1,167,938)
($1,375,164)
($1,591,743)
(41,682,100)
($1,773,532)
($1,785,460)

SELF.BAL

Do 141,310
b (496,3M4)
L ($234,910)
b ($468,134)
' ($630,445)
'($799,153)
b ($996,045)
' ($1,167,417)
' ($1,374,639)
]

]

§1,681,568)
$1,172,998)

158

Ids ,  NCF

$919 ) ($140,391)

($626), ($239,229)
($1,527); ($131,910)
($3,043) ($231,897)
($4,099)} ($159,450)

CCF

{$140,391)
($379,620)
($517,530)
($748,221)
($908,677)

($5,208)) ($166,437) ($1,075,114)
($6,478)! ($190,193) ($1,265,307)
($7,592)! ($164,897) ($1,430,204)
($8,939)) ($199,634) ($1,629,038)
($10,346)) ($207,641) {$1,837,479)
($10,934)1 ($80,010) ($1,917,489)
($11,528); (580,499) ($1,997,968)

($11,605);

Ids |  NCF

$919 | ($140,301)

($626); ($239,229)
($1,521)} ($131,910)
($3,043)) ($231,697)
($4,098); ($159,268)

(§399) ($1,998,388)

($1,298)

CCF

($140,391)
($379,620)
($517,530)
($749,221)
($908,495)

{§5,198); ($165,210) ($1,073,705)
($6,474)) ($191,094) ($1,264,799)
($7,588); ($164,897) ($1,429,697)
($8,935)) (§199,634) ($1,629,331)

(410,930} (480,010) ($1,918,981)
($11,524), ($80,499) (41,997,481)

{
{
($1,591,215) ($10,343)) ($207,641) (41,836,972)
(
(

($399) ($1,997,880)

($790)

($143)

$203
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CRp

$282,620
$238,980
$138, 120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700
$80,100
$80,100

CRp

$262,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
§199,560
$207,700

$80,100

$80,100

Pi

§141,310
$285,117
$241,092
$139,340
$233,566
$160,859

$358,470
$166,317
$201,323
$209,535
$80,808
$680,808

Pi

$141,310
$265,117
$241,082
§139,340
$233,566
$160,859
$166,670

$3%,177
$201,323
$209,535
$80,808
$80,808

LRp

$264,740
$240,172
$139,156
$233,256
$160,646

$359,243
$166,157
$201,057
$209,258
$80,701
$80,701

LRp

$284,740
$240,772
$139,156
$233,256
$160,646
$166,449

$359,139
$201,057
$209,258
$80,701
$80,701

80,
$109 |
$361 |
$120 |
$308 |

$112 )

SAMPLE CASE STUDY

SELF.BAL

$141,310
($96,374)
($234,910)
($468,134)
($630,445)
($799,848)
($995,167)
($1,167,441)

Ids |  NCF
]

$919 ! ($140,391)
($626)) ($239,229)
($1,527)7 ($137,810)
($3,043)} ($231,697)
($4,098); (4159,268)

CCF

($140,391)
($379,620)
($517,530)
($749,227)
{$908,495)

($5,199)) ($165,305) ($1,073,800)
($6,469); ($190,120) ($1,263,920)
($7,568), ($165,805) {$1,429,726)

$294 | ($1,374,663)
$208 | ($1,591,240)
$187 | ($1,681,593)
$506 1 ($1,773,022)
$506 | ($1,784,9486)

SELF.BAL

$141,310

(48,935),
{$10,343);
($10,930);
{$11,525))
($11,602);

Ids |
i

$919 |

($199,834) {$1,629,360)
($207,641) ($1,837,001)
($80,010) ($1,917,011)
($80,439) ($1,997,510)

($399) ($1,997,908)

($819)

NCF CCF

($140,391)  ($140,301)

$0 |
$109 |
$361 |
$120 |

($96,374)
($234,910}
($468,134)
($630,445)

($626)) ($239,229)
($1,527)) ($137,910)
($3,043)) ($231,897)
($4,098)) ($159,268)

(4379,620)
(4517,530)
($749,227)
(4908, 495)

$308 ) ($799,848)
$294 1 ($995,240)
' ($1,166,629)

§50 | ($1,374,784)
$208 | ($1,591,362)
$187 | ($1,681,715)
$506 | ($1,773,146)
$506 | ($1,785,070)

159

($5,199))
($6,469),
($7,563))
(48,936))
($10,344)!
($10,931)}
($11,525)!
($11,603),

{$185,305) ($1,073,800)
($190,193) ($1,263,993)
($164,920) ($1,426,913)
($200,572) ($1,629,406)
($207,641) ($1,837,127)
($80,010) ($1,917,138)
($80,439) ($1,997,636)

($399) (41,998,035)

($945)

$112

$50
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CRp

§282,620
$238,980
$138,120
$231,520
$159,450
$165,210
§190,120
$184,920
$199,560
$207,700

$80,100

$60,100

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199, 560
$207,700
$80,100
$80, 100

Pi

$141,310
$285,117
$241,092
$139,340
$233,566
$160,859
$166,670
$191,600

$367,701
$209,538
$80,808
$40,608

Pi

$141,310
$265,117
$241,092
$139,340
$233,566
$160,859
$166,670
$191,800
$166,317

$410,859
$80,808
$80,808

LRp

$284,740
$240,772
$139,156
$233,256
$160,646
$166,449
$191,546

$368,460
$209,258
$80,701
$80,701

LRp

$284,740
$240,772
$139,156
$233,256
$160,646
$166, 449
$191,546
$166,157

$411,822
$80,701
$80,701

$0
§109
$361
$128
$308
§294
$231

$30
$1817
$506
$506

$0
$109
$361
$128
$308
$§204
§231
$294

§0
$506
$506

SAMPLE CASE STUDY

SELF.BAL

$141,310

(496,374)
($234,910)
($468,134)
($630,445)
($799,848)
($995,240)
($1,166,606)
($1,373,749)
(§1,591,227)
{$1,681,580)
($1,173,010)
($1,784,934)

SELF.BAL

Lo$141,310
' ($96,374)
o ($234,910)
b ($468,134)
' ($630,445)
o (4799,848)
' ($695,240)
' ($1,166,606)
' ($1,373,823)
' ($1,590,453)
! ($1,681,855)
' {$1,713,286)
' ($1,765,212)

160

lds |  NCF CCF
'

$319 | ($140,391)  ($140,391)

($626)! ($239,229)  ($379,520)
($1,527)) ($137,910)  ($517,530)
($3,043)) ($231,697)  ($749,227)
($4,098)) ($159,268)  ($908,495)
(45,199)" ($135,305) ($1,073,800)
($6,469)! ($190,193) ($1,263,993)
($7,583)" ($164,897) ($1,428,890)
($8,929)" ($199,560) ($1,628,450)
($10,343) ($208,549) ($1,836,999)
($10,930) ($80,010) ($1,917,009)
($11,525)) ($80,499) ($1,997,508)
{$11,602), ($399) ($1,997,908)

(5818)

Ids ' NCF CeF
$919 ! ($140,391)  ($140,391)
($626)! ($239,229) ($379,620)
($1,527)) ($137,910)  ($517,530)
($3,043) (8$231,697)  ($749,227)
($4,098)) ($159,268) {$908,495)
($5,199)! ($165,305) ($1,073,800)
($6,460) ($190,193) ($1,263,993)
(47,583)! ($164,897) ($1,428,890)
($8,930)" ($199,634) ($1,628,524)
($10,338)) ($207,700) ($1,836,224)
($10,932) ($81,084) (§1,917,288)
($11,526)! ($80,499) ($1,997,787)
(§11,604);  (8$399) ($1,998,187)

($1,087)

$30

($104)
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CRp

$262,620
$238, 580
$138,120
$231,520
$159,450
$165,210
$190,17%0
§164,820
§199, 560
$207,700
$80,100
$80, 100

CRp

$282,620
$234, 980
§138,120
§231,520
$159,450
$1685,210
§190, 120
$164,920
$199,560
$207,700
$80, 100
$80, 100

Pi

$141,310
$285,117
$241,092
$139,340
$233,566
$160,859
$166,670
$191,800
$166,31
$201,328

$290,343
$80,808

Pi

$141,310
$285,117
$241,092
$139,340
$233,566
$160,859
$166,670
$191,800
$166,317
$201,32
$209,535

$161,616

LRp

$284,740
$240,712
$139,156
$233,256
$160,646
$166,449
$191,546
$166,157
$201,057

$291,528
$80,701

LRp

$284,740
$240,772
$139,158
$233,256
$160,646
$166,449
$191,548
$166,157
$201,067
$209,258

$162,007

$0
$109
$361
$128
$308
$294
$231
$294
$208

$174
$506

$0
$108
$361
§$128
$308
$294
$231
§294
$208
§$187

$812

SAMPLE CASE STUDY

SELF. BAL

$141,310

(496,374)
(§234,910)
($468,134)
($630,445)
(4799,848)
($995,240)
($1,166,606)
($1,373,823)
(1,590,394)
(41,680,831)
(41,773,216)
(41,785,141)

SELF.BAL

$141,310
($96,374)
($234,810)
($488,134)
($630,445)
($799,848)
($995,240)
($1,166,606)
{$1,373,823)
' ($1,590,394)
' ($1,680,741)
' ($1,771,766)
' (§1,784,486)

- - = -

161

Ids | NCF CCF

$919 § ($140,391)  ($140,381)

($626) {$239,229) ($3719,620)
($1,527)) ($137,910)  ($517,530)
{$3,043)) ($231,697)  ($749,221)
($4,098)! ($159,268)  ($908,495)
{45,199)! ($165,305) {41,073,800)
(46,469) ! ($190,193) ($1,263,993)
($7,583)) ($164,897) ($1,428,890)
($8,930)) ($199,634) ($1,626,524)
($10,338) ($207,641) ($1,836,165)
($10,925)) (480,100} ($1,916,265)
($11,526)) ($61,459) ($1,997,725)
($11,603); ($399) {$1,998,124)

($1,034)

lds )  NCF CCF
]

$919 | ($140,391)  ($140,391)
($626)) ($239,229)  ($379,620)
($1,527)) ($137,910)  ($517,530)
{$3,043) ! ($231,897)  ($749,227)
($4,098)" ($159,268)  ($908,495)
(45,199)! ($165,305) ($1,073,800)
($6,469)! ($190,193) ($1,263,993)
($7,563) " ($164,897) ($1,420,890)
($8,930) ! {$199,834) (41,828,524)
($10,338)! ($207,841) {$1,838,165)
($10,925) ($80,010) (8$1,916,175)
($11,516)" (480,100) ($1,996,275)
($11,599))  ($1,204) (§1,997,479)

($389)

$114

$812



SAMPLE CASE STUDY

IDENTIFICATION OF DISRUPTION CONSEQUENCE :

2 ($2,013)
1 ($,319)
4 ($682)
5 (§1,298)
6 ($790)
1 ($619)
8 ($945)
9 {$818)
10 ($1,097)
1" ($1,034)
12 ($389)

KCF = ($2,013)

162
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CRp

$282,620
$238,980
$138, 120
$231,520
$189,450
$165,210
$190,120
$164,920
$198,560
$207,700
$80,100
$80,100

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
§190,120
$164,920
§199,560
$207,700

$80,100

$80,100

Pi

§141,310

$665,548
$233,566
$160,859
$166,670
$191,800
$166,317
$201,323
$209,535

$80,808

$80,608

Pi

§$141,310
$285,117

$613,998
$160,859
$166,670
$191,800
$166,311
$201,323
$209,535

$80,808

$80,808

LRp

$670,773
$233,256
$160,646
$166,449
§191,546
$166,157
$201,057
$209, 258

$80,701
$80,701

LRp

$284,740

$617,864
$160,646
$166,449
$131,546
$166,157
$201,087
$209,258

$80,701

$80,701

$0
§128
$308
§294
$23
$284
$208
$187
$506
$506

$0

$0
$308
$294
$231
$204
$208
$181
$506
$506

SAMPLE CASE STUDY

SELF,BAL

$141,310

($36,751)
($235,500)
($473,175)
($636,123)
($805,563)
($1,000,992)
($1,172,396)
($1,379,650)
($1,596,259)
(1,686,644
($1,778,107)
($1,790,064)

SELF.BAL

§$141,310

(496,374}
($235,120)
($468,169)
($634,528)
{$803,957}
{$999,376)
($1,170,769)
(§1,378,012)
($1,594,61:)
{$1,684,986)
($1,776,438)
($1,788,384)

163

Ids | NCF CCF

$919 | ($140,391)  ($140,391)

($629)! ($239,609)  ($380,000)
($1,531) ($138,120)  ($518,120)
($3,080)! ($236,744)  ($754,864)
($4,135)! ($159,268)  ($914,133)
($5,236)} ($165,305) {$1,079,438)
(46,508)! ($190,193) ($1,269,631)
($7,621)) ($164,897) ($1,434,528)
(48,968)) ($199,634) ($1,634,162)
($10,376)! ($207,641) ($1,841,803)
($10,963)! ($80,010) [$7,921,813)
($11,558)! ($80,499) ($2,002,312)
($11,635)! ($399) (42,002,111)

(45,621)

Ids | NCF CCF
$919 ' ($140,391)  ($140,391)
($626)! ($239,229)  ($379,620)
($1,528)! ($138,120)  ($517,740)
($3,043)) ($231,520)  ($749,260)
($4,124)" ($163,318)  ($912,517)
{$5,226)) ($165,305) {$1,077,882)
($6,496)) ($190,143) ($1,268,074)
($7,610)! ($164,897) ($1,432,972)
($8,957) ($199,634) ($1,632,606)
($10,365)! ($207,641) ($1,840,247)
($10,952)" ($80,010) ($1,920,256)
($11,547)) ($80,493) ($2,000,756)
($11,624)! ($399) ($2,001,155)

(44,085)

{$1,540)

($942)
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
§190, 120
$164,920
$199, 560
$207,100
$80, 100
$80, 100

CRp

§262,620
$238, 980
$138,120
§231,520
$159, 450
$165,210
$190,120
$164,920
$199, 560
$207,700
$80, 100
$80, 100

Pi

$141,310
$285,111
$241,092

$533,765
§166,670
§191,800
§166,377
§201,323
$209,535

$80,808

§80,808

Pi

§141,310
$285,117
§241,092
§139,340

$561,094
$191,800
§166,377
$201,323
$209,535

$80,808

$80,808

LRp

$284,740
$240,772

$536,909
$156, 449
$191,546
$166, 157
$201,057
$209, 256
$80, 701
$80,701

LRp

$284,740
$240,772
$139,156

$565,078
$191,546
$166,157
$201,087
$209,258

$80,701

$80,701

$0
$109

$0
$294
$231
$294
$208
$187
$506
$506

b ad
o

$109
$361

$0
$231
$294
$208
$187

SAMPLE CASE STUDY

SELF.BAL

$141,310

($96,374)
($234,910)
($467,957)
($630,449)
($802,901)
($998,312)
($1,169,69%)
{$1,376,936)
($1,593,521)
($1,683,8%4)
($1,775,339)
(§1,787,278)

SELF.BAL

$141,310
($96,374)
($234,910)
($468,134)
($630,621)
{$799,936)
($999,239)
($1,170,632)
{$1,377,875)
($1,594,472)
v ($1,684,846)

1ds NCF CCF

§919 ! ($140,391)  ($140,391)
($626)) (8239,229)  ($319,620)
($1,527)! ($137,810)  ($517,530)
($3,002)! ($231,520)  ($749,050)
($4,0.8)" ($159,450)  ($906,500)
($5,219)! ($168,354) ($1,076,854)
($6,489)) (§190,193) ($1,267,047)
($7,603)! ($164,897) ($1,431,944)
($8,950)! ($199,634) ($1,631,578)
($10,358)! ($207,641) ($1,839,219)
($10,945)! ($80,010) ($1,919,229)
($11,540)) ($80,499) ($1,999,728)
($11,617)! ($399) ($2,000,128)

(43,038)

Ids NCF CCF

)
$919 | ($140,301)  ($140,391)
($626)) ($239,229)  ($3719,620)

($1,527)) ($137,910)  ($517,530)
($3,043)) ($231,697)  ($749,227)
($4,009)! ($159,450)  ($908,677)
($5,200)! ($165,210) ($1,074,887)
($6,495)) ($194,104) ($1,267,991)
($7,609)) ($164,897) ($1,432,488)
($8,956)! ($199,634) ($1,632,522)
($10,364)! ($207,641) ($1,840,163)
($10,951)! ($80,010) ($1,920,173)

§506 , (41,776,297) ($11,546)] ($80,499) ($2,000,672)

$506 | (41,788,242} ($11,624);
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(§389) (s2,001,072)
(43,982)

($472)

(4827)
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CRp

$282,620
$236,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
£190,120
$164,920
$199,560
$207,700

$80,100

$80,100

Pi

$141,310
$285,117
$241,092
$139,340
$233,566

$519,329
§166,317
$201,323
$209,535
$80,808
$80,808

Pi

§$141,310
$285,117
$241,092
§139,340
$233,566
$160,859

§524,847
$201,323
$209,53%
$80,808
$80,808

LRp

$284,140
$240,112
$139,156
$233,256

$522,315
$166,157
$201,057
$209,258
$80,701
$80,701

LRp

$284,740
$240,172
$139,156
$233,256
$160,546

$528,102
$201,057
$209,258
$80,701
$80,701

$0
$109
$361
§128

$0
§204
$208
§$187
$506
$506

$0
$109
$361
§128
$308

$0
§208
§187
§506
$506

SAMPLL CASE STUDY

SELF.BAL

$141,310
(496,374)
($234,910)
($468,134)
(8630, 445)
($799,753}
($995,071)
($1,169,446)
($1,376,681)
($1,593,211)
($1,683,637)
($1,775,080)
($1,787,017)

SELF.BAL

§141,310

(496,374)
{$234,910)
($468,134)
($630,445)
($799,848)
($995,167)
($1,166,556)
($1,376,953)
($1,593,544)
($1,603,912)
($1,175,357)
(§1,787,296)

165

Ids |  NCF CCF
1

$919 1 ($140,391)  ($140,391)

($626)" ($239,229)  ($379,620)
($1,527)" ($137,910)  ($517,530)
($3,043)" ($231,697) ($749,227)
($4,098)! ($159,268) ($908,495)
($5,198)" ($185,210) ($1,073,705)
(46,468) ! ($190,120) ($1,263,825)
($7,601)" ($167,906) (§1,431,132)
($8,948) " ($199,634) ($1,631,366)
($10,356) ! ($207,641) ($1,839,007)
($10,944)) ($80,010) ($1,919,017)

($11,538)) ($80,499) ($1,999,516)
($11,616))  ($399) ($1,999,915)
($2,825)

Ids | NCF CCF

$319 ! ($140,391)  ($140,391)
($626)! ($239,229)  ($379,620)
($1,527)) ($137,910)  ($517,530)
($3,043)) ($231,697)  ($749,221)
($4,098)) ($159,268) ($908,495)
($5,199)! ($165,305) ($1,073,800)
($6,469) " ($190,120) (31,263,920
($7,583)) ($164,920) ($1,428,040)
(48,950)! ($202,815) ($1,631,655)
($10,358) ) ($207,641) ($1,839,296)
($10,945)!  (480,010) ($1,919,306)
($11,540)" ($80,499) {$1,999,805)
($11,617)! ($399) ($2,000,205)

($3,115)

($318)

($482)
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CRp

$282,620
$238,980
$138,120
$231,52)
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100
$80, 100
$80,100

CRp

$262,i20
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

Pi

§141,310
$285,117
$241,092
$139,340
$233,566
$160,859
$166,670

$5569,500
$209,535
$80,808
$80,808

Pi

$141,310
$285,117
$241,092
$139,340
$233,566
$160,859
$166,670
§$131,800

$517,236
$80,808
$80,808

LRp

$284,740
$240,772
$139,156
$233,256
$160,646
$166,449

$562,898
$209,258
$80,701
$80,701

LRp

$284,740
$240,172
$139,156
$233,256
$160,646
$166,449
$191,546

$580,488
$60,701
$80,701

$0
$109
$361
$128
$308
$294

$0
$187
$506
$506

$0
$108
§361
$128
$308
$294
$231

$0
$506
$506

SAMPLE CASE STUDY

SELF.BAL

$141,310
(496,374)
($234,910)
($468,134)
(4630,445)
($799,848)
($995,240)
($1,166,629)
(§1,3713,172)
($1,593,799)
(§1,684,169)
($1,775,615)
($1,187,556)

SELF.BAL

$141,310
($96,374)
($234,910)
($468,134)
($630,445)
($799,848)
($995,240)
($1,166,606)
($1,373,748)
{$1,590,378)
($1,664,068)
L ($1,175,514)
b($1,187,454)

166

Ids )  NCF CCF
]

$919 | {4140,391)  ($140,391)
($626)! ($239,229) ($379,620)
($1,527)1 ($137,910)  ($517,530)
($3,043)) (4231,697) ($749,227)
($4,098)! ($159,268) ($908,495)
($5,199)) ($165,305) ($1,073,800)
($6,469) ($190,193) ($1,263,993)
(47,583)) ($164,920) ($1,428,913)
($8,930); ($199,560) ($1,628,473)
($10,360)! ($211,098) ($ ,839,571)
($10,947)) {$80,010) (41,919,581
($11,541)) ($80,499) ($2,000,080)
($11,619)! ($399) ($2,000,479)

($3,389)

Ids | NCF CCF
$919 ! ($140,391)  ($140,391)
($626)! ($239,229)  ($379,620)
($1,527)) ($137,910)  ($517,530)
($3,043)) ($231,697)  ($749,227)
(44,098)! ($159,268) ($908,495)
(45,199} (4165,305) ($1,073,800)
($6,469) ($190,193) ($1,263,993)
($7,583)1 ($164,897) ($1,428,890)
(48,929)) ($199,560) ($1,628,450)
($10,337)! ($207,700) ($1,836,150)
($10,946)" (483,353) (41,919,503)
($11,561)! ($80,499) ($2,000,002)
($11,618);  ($399) ($2,000,401)

($3,311)

(4630}

($634)
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CRp

$282,620
$238,980
$138,120
$231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,700

$80,100

$80,100

CRp

$282,620
$238,980
$138,120
§231,520
$159,450
$165,210
$190,120
$164,920
$199,560
$207,100
$80,100
$80, 100

Pi

$141,310
$265,117
$241,092
$139,340
$233,566
$160,859
$166,670
$191,800
$166,311

$491,666
$80,808

Pi

$141,310
$285,117
$241,092
$132,340
$233,566
$160,859
$166,670
$191,800
$166,317
$201,323

$371,181

LRp

$284,740
$240,172
$139,156
$233,256
$160,646
$166,449
$191,546
$166,157

$435,621
$80,701

LRp

$284,740
$240,112
$139,156
$233,256
$160,846
$166,448
$191,546
$166,157
$201,087

$314,4%

SAMPLE CASE STUDY

F ! SELF.BAL
L $141,310
$0 1 ($96,314)
$109 | ($234,910)
$361 | ($468,134)
$128 1 ($630,445)
$308 | ($799,848)
$204 | ($995,240)
$231 ) ($1,166,606)
$294 ) ($1,373,823)
! {$1,590,453)
' ($1,660,891)
$0 ) ($1,175,871)
$506 | ($1,787,813)
F ! SELF.BAL
b $141,310
$0 ) ($96,314)
$109 | ($234,910)
$361 1 ($468,134)
$128 ) ($630,445)
$308 | {$799,848)
$294 | ($995,240)

$231 | ($1,166,605)
$294 | ($1,373,823)
$208 | ($1,590,394)
' ($1,680,831)

' {$1,771,857)

$0 1 (§1,786,647)

167

Ids |  NCF (CF
]

$919 1 ($140,391)
{$626)) ($239,228)
($1,521)) ($131,910)
($3,043)) ($231,697)  ($749,227)
($4,098)) ($159,268)  ($908,495)
{$5,199)! ($165,305) ($1,073,800)
($6,469)) ($190,193) (4$1,263,993)
($7,583)F ($164,897) ($1,428,890)
($8,930)) ($199,634) ($1,628,524)
{$10,338)! ($207,700) ($1,836,224)
($10,928)! ($60,100) ($1,916,324)
{$11,543)) ($84,054) {$2,000,378)
($11,621)! ($398) ($2,000,778)

($140,391)
{$319,620)
{$517,530)

($3,668)

Ids | NCF CCF
'

$919 ;) ($140,391)
{$626)) ($239,229)
{$1,527)1 ($137,910)
($3,043)) ($231,697)  ($749,227)
{$4,098)! ($159,268)  ($908,495)
($5,199)1 ($185,305) ($1,073,800)
(46,469)) ($190,193) ($1,263,993)
{$7,583)) ($164,897) ($1,428,890)
(48,930)) ($199,634) ($1,628,524)
($10,338), ($207,641) ($1,836,185)
($10,925)! ($80,100) ($!,916,265)
($11,517)1 ($80,100) ($1,996,365)
{($11,613)1  ($3,214) ($1,999,839)

($140,391)
($319,620)
($517,530)

($2,549)

($616)

{439)



IDENTIFICATION OF DISRUPTION CONSEQUENCE :

($5,621)
(4,085)
($3,038)
($3,9082)
($2,825)
($3,115)
($3,389)
{$3,311)
($3,688)
(62,549)

($5,621)

SAMPLE CASE STUDY
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SAMPLE CASE STUDY

ADDED FINANCING COSTS (Cf):

1 - PERIOD DISRUPTION = ($2,013)

2 - PERIOD DISRUPTION - {$5,621)

0.094%

0.263%
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DPOLLARS

C(MfllSonas)

DOLLARS
(M11lions)

FARNINGS-VS—-EXPENSES

MCPF PFOR §-PBRIOD DISRUPTION

i [} i [} 1 1 1 1 1 i 1 1 1

1 2 3 4 5 6 7 6 9 10 11 12 13

¥O. OF PERIOD8 (MONTHB)
O CUMULATIVE BXPENSES + CUMULATIVB BARNIGS & NCP BALANCE

EARNINGS-VS—EXPENSES

MCF FOR 2-PERIOD DISBRUPTION

—3 L i "'l H | - i [ 1 1 ] 1 1 (]

1 2 3 4 5 [ 7 8 9 10 1 12 13

¥O. OF PERIODS (MONTHS)
O CUMULATIVE BXPEN3B8 + CUMULATIVE BARNIGB ¢ NCF BALANCB
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A-6 QUANTIFICATION OF REDUCTION IN PROGRESS RATES

The contractor inputs the original durations for the critical activities within

each period. The payment disruptions are performed for | and 2

consecutive payment periods for the established project work schedule.
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REOYCTION IN PROGRESS RATE

.....

HAR

AR

HAY

JUN

JuL

AUG

SEP

oct

NOY

DEC

305

275

4

13

183

152

121

9

§0

30

(- BT

29

31

30

3

30

3

3

30

3

30

30

Pd

386
363
336
305
215
U3
214
183
151
122
90

§0

IR

107.2
108.7
110.2
110.9
2.1
114.1
116.9
120.4
124.8
134.1
160.0

200.0

Pr

-=

1.2%

8.7%

10.2%

10.9%

12.7%

14.1%

16.9%

20.4%

24,8%

.18

50.0%

100.0%

SAMPLE CASE STUDY

Ao Ae

{1
0

0

2% 2%
0

0

5 4
0

0

% 23
0

0

k] I |
0

0

3 2
0

0

3 2
8 !
0

i 2%
0

0

1 1
8 2
0
I
0

0
15
0

0

30 0
0

0
HAX Ared ==)
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SAMPLE CASE STUDY

Ao’ = 30
A% = 60
MAred : 30
ORP = 30
Epr = 100%
Cro = $60,100
Cre = $160,200

C(MAred = §$2,058,300

Cet = $2,218,500
Cot = $2,138,400
N = 12
Cp - 0.313%
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HAR

APR

NAY

JUN

JuL

AUG

SEP

ocT

Nov

DEC

Po

360

334

305

215

244

Ak}

183

152

121

91

60

30

oy b

60

61

61

62

61

61

61

61

30

Pd

s
394
366
336
306
a4
U5
213
182
152
21

60

IR

-
-

115.3

118.0

120.0

122.2

125.0

128.6

133.9

140.1

150.4

167.0

201.7

200.0

Pr

15,35
18.0%
20.0X
22.2%
25.0%
28.6%
33.9%
40.1%
§0.4%
87.0%
101.7%

100.0%

SAMPLE CASE STUDY

Ao Ae Ared

2 22
0

]

29 U
0

0

5 )
0

0

28 20
0

0

k) I |
0

0

I A
0

0

3 2
28 19

>
—
—

——
oooco-‘oouom—oowow—-oomoomooooo—-oomoo;.

0
8
0
0
0
29 1
0
3 10 2
0
0
30 0 3
0
0
30 0 3
0
¢
HAX Ared ==) 31
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Ao’

A0t =
MAred =
DRP =

Epr -

Cro
Cre =
C(WAred =
Cet =
Cot =

N:

Cp =

30
60
kR
60

51%
$160,200
$241,635
$1,974,200
$2,219,835
$2,138,400

12

0.318%

SAMPLE CASE STUDY

h





