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Abstract

There are difference in project financial analysis in investing BOT projects and other type of
projects. While investing regular projects, the investors will adjust the project scale and chose
the right timing for investment according to market conditions. But, it is unchangeable on
project scale and timing for investment in BOT projects due to the contract conditions. Thus,
the lack of managerial flexibility could make the BOT projects become unprofitable or even
become loss in operation. In case, project agent could have the managerial flexibility in
operation phase, such as project scale, product types, and product quality level, and allows the
project company to adjust project according to the market conditions. Those managerial
flexibilities definitely improve the profitability of projects, reduce the probability of
bankruptcy, and increase the projects’ value.

A project finance evaluation model is used as a base model for financial analysis of the
projects. This model is for calculating profitability indices for projects’ financial feasibility
analysis. These indices are net present value (NPV), internal rate of return (IRR), debt service
coverage ratio (DSCR), times interest earned (TIE), return on asset (ROA), return on equity
(ROE), self liquidated ratio (SLR), and payback period (PB). In additions, the sensitivity
analysis and Monte-Carlo simulation are performed for determining the expected value and
variance of NPV. Eventually, the Black-Sholes option pricing model is used to estimate the
option values of BOT projects in considering the managerial flexibility. In empirical study, a
power plant project is used for demonstration of analysis.

Keyword: Black-Sholes option pricing model, managerial flexibility, profitability indices.

I ntroduction

The Black-Scholes Option Pricing Model has revolutionized financial engineering through the
use of derivatives. A derivative is a financial instrument that derives its price from an
underlying asset. An option is a derivative that affords the owner the privilege to buy or sell
the underlying asset at a determined price, sometime in the future. Usually, the owner of an
option pays a premium (the option price) for the right to exercise (or buy/sell the underlying
asset of) that option. The Black-Scholes model finds a fair price for these options, thus
allowing them to be efficiently traded.
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When an investor purchases an option, the investor is said to have taken a long position in that
option. These positions are important, because an investor may create a portfolio where many
different positions in options and their underlying assets are held, as part of a hedge, or risk-
reducing strategy. It is important to note also that the payoff from options, and derivatives in
general, is a zero-sum game. When an option is exercised, a transfer of wealth occurs
between the investor in the long position and the investor in the short position. Because of
this, two parties must enter into the contract, covering both positions.

There are two types of options, calls and puts. A call option gives the owner the right to buy
an asset for a predetermined price, at an agreed upon date. A put option gives the owner the
right to sell an asset at a determined price, at an agreed upon date. The price at which the
owner of an option has the right to buy or sell the underlying asset is called the strike price, or
exercise price of the option, and the date at which the option may be exercised is the maturity,
or expiration date. If the option can be exercised only on the maturity date, then it is referred
to as a European option, whereas if the option can be exercised anytime before the maturity
date, then the option is called an American option. Trigeorgis (1996, 1993, 1991, 1987)
identified seven types of real options which are shown as follows: Option to Defer, Time-to-
Build Option, Option to Alter Operating Scale, Option to Abandon, Switch Option, Growth
Option, and Multiple interacting Options.

Modeling

The Black-Scholes model finds a fair-market price for a European call option on a stock that
does not pay dividends. It uses five parameters:
Sy = the current stock price,

X = the strike price of the option,
r = the risk-free interest rate,
T = the time to expiration (in years),
o = the volatility of the stock.
The Black-Scholes model states that, if ¢ is the unknown price of the call, then
¢ = SoN(d1) — Xe"TN(d2),

Inf3)+(r+ 57
d, =

where oVT

»

_ln(x)+(r—"72)'l'_
d, = T —dl—ox/?.

Option price may be affected by the fluctuation of stock price, S, strike price, X, the time to
expiration, T, the risk-free interest rate, r, and the volatility of the stock return, o’ Hence, the
sensitivity analysis of option price is considered in this study, which is called Greek letter
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analysis.

(1). A(Delta)
A : sensitivity of the option price change to a small change of S
S : stock price
C : option price
A= ac or d= €
AS N
In case that, the option price is derived from the Black and Sholes model, then we could

obtain the following results.
aC
0=—=N(d
S (d))

(2). 6(Theta)
0 is the sensitivity of the option price change to the passage of time
oC

9 —

=— , 7=T-t
ot
d e
0= —% —rke""N(d,) ¢(x) is density function of standard normal distribution.
o=
ot

f is the derivatives value of stock price S.
(3). I'(Gamma)

I" is sensitivity of the delta change to a small change of S
_9°C _9d8
SRS

We can derive the following equation by Black-Scholes model.
o)

Sot

(4). v (Vega)
v is the sensitivity of the option price change to a small change of c.

aC
v=——=SVrg(d)
Jo
(5). p(Rho)
p is the sensitivity of the option price change to a small change of'r. r is the interest rate.
We can derive the following equation by Black-Scholes model.

oC
="~ =&Ke" "N
p o e "N(d,)
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Empirical Study

A case of power plant project in Turkey (Bakatjan et al, 2003) is used as an empirical study of
this paper to illustrate the calculation of the Black-Sholes model. The input parameters and
results are shown as follow.

Input parameters
Input parameters of the power plant BOT project are shown as Table 1.

Tablel. Input parameters for a power plant project

Parameters Data

S 110 (Million US$)
K 120(Million USS)
r 0.05

T 1 year

c 0.31

u 0.15

Results

The analysis of real option model is shown in Table 2. Call value of the power plant project is
shown in Table 3.

Table 2 Real option analysis by CRR model and BS model

14
13
12 \*¢/\\//\:— ——CRR
1 ——BS
10 ——

1 2 3 4 5 6 7

Table 3 Parameters for Black Sholes model of four scenarios
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Adjust o at r=0.05 ~ K=2S

$10,000,000

$5,000,000

Value of Call

The sensitivity analysis of real option model for power plant project is shown in Table 4.

Table 4 The sensitivity analysis of Black- Sholes model for four scenarios

A at r=0.1 ~ ¢=0.6
1.0000
0.8000

0.6000

0.4000

0.2000

0.0000

Conclusion

1. In this analysis, we find that there is a tendency to growth of project value in market
perspective. Hence, the managerial flexibility can increase the project value.

2. In the sensitivity analysis of option price, we find that time, 6, is most critical to option
price. v, p, A, I' are shown to have less impact on option price in sequence.
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TheAsh of Coffee Residue Application of Life Cycle
M anagement

Abstract

With the rising of environmental awareness and the consuming of the natural resources
the issue of energy reuse has been gradually emphasized by the public. Therefore, if we can
find the alternative materia we may be able to relieve the effect that brought by the problem.
This research the coffee residue that usually is being regarded as the trash and fuel into the
concrete mortar.

This research the renewal plan mechanism of the coffee residue that usually is being
regarded on phases of investigation, estimation, planning and construction with life cycle
management concept. We will main discussion how the construction project outlined the
concept of construction management life cycle management which is more suitable for the
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management of the construction value of Taiwan's local characteristics.
Keywords: Life Cycle Management, Coffee Residue Ash, Reuse
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An in-situ study on thermal performance of green
building roof construction

Abstract

The thermal insulation of aroof slab is of crucia influence on indoor heat gain because
the horizontal solar radiation isrelatively larger than the vertical wall. The solar heat gain will
eventually contribute to the cooling load, hence increasing the cooling energy. The coefficient
of conductivity (U-value) is an index used for the insulation performance of building roof
compliance in Taiwan. However, solely U-value is incapable of evaluating some advanced
roof insulation constructions. To synthesis assessing the indoor therma comfort improving
capability, it is necessary to simultaneously conduct experiments among various roof

constructions.
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Three full-scale experimental chambers located at Tainan, south Taiwan, were used for
in-situ experiments of three different types of roof construction including thin-layered
extensive green roof, PS insulated roof and traditional concrete tile roof. The experiment was
performed in hot season to simultaneously investigate the indoor thermal comfort. The
purpose of this study is hope to quantify the above benefits in the context of local climate.

The results of the study could be useful and applicable for construction industries.

Keywords : Full-scale experiment chamber, Roof insulation technique, Indoor thermal
comfort
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| nvestigating Crowd-Diversion-Based Evacuation at
Emergency Exits

Abstract

When building occupants evacuate during disasters, they tend to crowd at the exit(s).
This study employed the Unity software to simulate evacuation scenarios wherein flow
diverters were installed in front of the exit. The effects of different door widths, flow diverter
widths, and numbers of evacuating occupants on the evacuation time were investigated. The
results revealed that evacuation time can be effectively reduced by installing a flow diverter
directly in front of the exit. The optimal effect was observed when the width of the obstacle
was similar to that of the exit door; this reduced the evacuation time by 25%. When more than
60 occupants were evacuating from an exit less than 120 cm wide, congestion occurred
regardless of whether aflow diverter was installed.
Keywords: Unity, EXODUS, Evacuation Simulation, Flow Diverter, Stampede
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Benefit Analysisfor Applying Dog go to Construct

Vertical Greening Wall of Building

Abstract
According to rapid urbanization and densely populated buildings in the city, urban space is
over developed. The high heat capacity and absorption heat ratio of the hard pavement make
the urban area to store more heat and shoot in the ambient and atmosphere, which causes the
temperature of the city to be higher than the surrounding suburban temperature at the same
time. Presently, the use of urban land is compact, can not expand the urban green area
Vertical Greening wall is one of the effective ways to solve this problem. Developing
greening wall is an important way to increase urban greening and improve ecological
environment in the city. However, the greening wall of the metropolitan area provides the
advantages of improving the quality of living environment by enlarging green urban area,
reducing noise, absorbing and purifying dust, improving air quality and efficient greening
space. Air-conditioning power consumption of building is about one-third of the total peak
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electricity consumption in summer. If the energy consumption of building shell can be
improved by the vertical greening wall, it will help to reduce the summer electric load. In this
study, the dog go of building is applied to set up vertical greening wall, the experimental
results show that this method can effectively improve the building shell energy consumption,
and for indoor can be cooled in summer, can be warm in winter. This technology provides
great advantages to increase indoor thermal environment.

Keywords: Vertical Greening Wall, Indoor thermal comfort, thermal insulation and preserve
heat
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Storage Type Rain Retention Designs and Strategies
for Green Building Site Planning

Abstract

Located in west region of the Pacific Ocean with subtropical and tropical hot humid
climate, Taiwan has average annual rainfall 2500mm~3000mm as the highest rainfall area of
the world, consequently how to design rain water retention becomes a main consideration in
site planning. However due to global warming and climate change, rainfall pattern is change,
so the water retention design strategy need to change to enlarge rainwater storage capacity in
the site. The underground rainwater storage technologies are focused for study from the
viewpoints of storage capacity, landscape effect, and management and maintenance. The
results of this study show that underground rainwater with framework elements combined in
site is the most suitable technology for the site rainwater retention design of green building,
and as a better strategy for dealing with extremely weather of heavy storm rain.
Keywords : green building, site planning, groundwater retention, rain storage typed

permeation
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TheWind Loadings on Horizontal Canopy of
L ow-rise Buildings
Abstract

The canopy attached to a building is often made of light-weight building materials, and
the wind load should be paid attention to. However, there is no clear stipulation about the
wind-resistant design code in this part, so it needs to make some further discussion. In this
study, the effect of different installation positions and overhangs to the wind loads on the
horizontal canopy of buildings was discussed by using the wind experiment. The research
results shows that when the installation location of canopy is close to the roof height, there is
a strong negative wind pressure coefficient distribution at the edge of the upstream area,
which shows that the leading edge eddy plays a very strong role. With the installation height
decreasing, the mean net pressure coefficient decreased and the distribution tends to be
uniform. This is indicating that the dominant aecrodynamic effect is the building body. And
the strong separation shear layer at the roof height of the building affects the wind pressure
distribution of the canopy. The distribution of fluctuating net pressure coefficient of canopy
is also similar. However, the most severe loading is in the cases where the oncoming flow at a
small angle of attack. The extreme wind loadings of canopy are present in both positive and
negative pressures, and they appear close to symmetrical. Also we found as canopy is to be
installed at middle height of the building, the total net pressure coefficient of the canopy is
declining due to the mass blockage of the building.

Keywords : Canopy, Wind Loadings, Wind Tunnel Test
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Study on Performing SPIM in Wetland Construction
Proj ect

Abstract

Constructed wetlands are capable of purifying water quality effectively; however, they
are currently managed using conventional management models, which are incapable of
responding to various changes that occur during the construction process, thus resulting in
numerous failures. This study proposed a sustainability performance indicators model (SPIM)
to implement the sustainable performance control of projects, and the results are examined
through the case study of a constructed wetland. The results indicated that projects using the
SPIM have higher integrity and implementation effectiveness, verifying that the SPIM is
capable of facilitating the sustainable performance of constructed wetland projects.
Keywords: Sustainability, Performance Indicators, Constructed Wetlands, Ecological
Engineering, Life Cycle.
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TheWind Loadings on Roof Top Mounted Solar
Panel Array of Low-rise Buildings
Abstract

‘A~

The roof-top mounted solar photovoltaic array of the building is strongly affected by the
wind, it is necessary to explore the wind load, providing relevant data for industry reference.
In this study, wind tunnel aerodynamic experiment was adopted to investigate the effect of
different installation locations to the wind loadings on the photovoltaic array on the roof of a
building. The results shows, that the wind load is mainly affected by the installation location
and arrangement of the photovoltaic array. In the rows of photovoltaic arrays, the first row
close to the edge of the building is most strongly affected by the wind and the rear
photovoltaic panels are blocked by the front row. Therefore, wind loadings were reduced a
lot. The existence of parapet wall on roof may greatly reduce the wind loadings on the
photovoltaic panel. The wind loading on the photovoltaic panel is protected by the shield
effect of the parapet wall, and the array of photovoltaic panels retreat. The wind loadings of
the photovoltaic panel also increase only slightly. In the determination of design wind force,
the installed solar photovoltaic panels installed on the roof surface are slightly lower than the
code proposed value of the open monoclinic roof when the aerodynamic force is used to
estimate the designed wind force coefficient under the installation condition of the low end
and the floor. Therefore, the adoption of design wind coefficient from the open sloping roof is
also conservative.

Keywords : Solar panel, Wind Loadings, Wind Tunnel Test
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Discussion on the Necessity of Filtration and
Ventilation About Outside Air Environment

Abstract

In 2016, according to WHO's air quality monitoring devices, about 92% of the world's
population live in areas where air pollution levels are out of limits. Nearly 3 million people
die each year, directly or indirectly, from outdoor air pollution. About 80-90% of the
population lives in the indoor environment every day. However, at present, both indoor
ventilation methods encounter problems of outdoor pollutants and aerosol intrusion (due to
outdoor air pollution), whether it is natural or mechanical ventilation , In order to study to
reduce the outdoor air into the room when the pollutants brought about, while indoor
pollutants can be discharged to the outside when the outdoor air quality to reduce the burden
on this issue proposed the combination of air purification systems and open loop Advantages
of the ventilation system Establish a new ventilation device with good filtering function and
propose the possibility of its installation and style.
Keywords. Ventilation, air filtration, PM2.5
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Health effects of pollution
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Fig. 2. Health Effects of Pollution (Author:Mikael Haggstrom)
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Fig. 4. Health Effects of PM2.5 (source: Sina Weibo)
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Fig. 10.  New Machine -1 (Draw by this study)
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Fig. 12.  New Machine -3 (Draw by this study)
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