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ABSTRACT KEYWORDS
For the options value of the civilian airport infrastructure, the paper posits Civil airports;
that environmental uncertainty and government guarantee of thecivil airport Infrastructure;

Knight uncertainty;
Option pricing with stochastic

industry add to project option value. First, the author processesthe option
pricing problem with stochastic volatility from the Knight uncertainty

perspective, and it isassumed that the asset price follows Brownian motion. volatility;
Then the author obtains the optimal probability under individual Knight Restrict competition;
uncertainty, and establishes the minimum pricing model with random MATLAB simulation.

volatility on thisprobability measure, deriving theminimum pricing formula
of European call option with Knight aversion. Second, the author uses
MATLAB simulation calculating the impact of restricting competition on
the project value by modeling, MATLAB. A case of value options of the

Honggiao business jet is studied in order to prove this formula.
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INTRODUCTION

Thegreatest concernfor civilianarport infrastruc-
ture investors, isto be able to get the expected eco-
nomic benefits. According to thetraditional decision
method of cash flow, when theinvestment project’sin-
ternd rate of returnisgreater than thebenchmark dis-
count rate¥!, policymakers should invest right away.
Cash flow inthe actual operational period, however,
may beincong stent with theforecasted cash flow. When
theactua vaueislower than the predicted value, the
original decisonmight lead to errors. Theinvestment
may bedifficult to recover or therecovery period will
be extended. fromtheview of the options. In addition
tointhevalue of the project based on thetimevalue

under the traditional decision-making methods, the
project dsoincludesaflexiblevaluefrom project man-
agement aswell asthevaueof uncertainty information
(ie flexibility vaue of management)?. That thevaueof
the project equal to the present value of cashinflows
and project flexibility value®. Traditional decision-mak-
ing methods assumesthat the asset value of theinvest-
ment projectswill be reduced with theincreased un-
certainty and real optionstheory accountsthat uncer-
tainty will increasethevaueof theproject if managers
can make effectivebusinessdecisiong?. Civilian air-
port infrastructureinvestment hasahugeone-timein-
vestment and long payback period, and project uncer-
taintiesmust befully considered, including market un-
cartainty, and theuncertainty of theconstruction costs®..
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OPTIONSPRICING MODELS

Exigtingliteratureonly consdersmarket vistswhen
itinvolvesrisksand does not contain Knight uncer-
tainty. Knight uncertainty of therea market cannot be
ignored. Hantreated random volatility of option pricing
problemsfrom the perspective of Knight uncertainty,
and hefirst proved that theimmediate vol atility model
isessentialy aproblem of Knight uncertainty. Heused
discounted rel ative entropy to measure Knight uncer-
tainty, then ba anced Knight uncertainty and Knight pre-
mium through autility function, and got the optimum
probability measureand the priceformulaof the Euro-
pean call option withtheKnight aversion degree. Zhang
studied financia marketswith Knight uncertainty, and
assumed that underlying stock asset followsgeo metric
Brownian motion, wherethemode sof minimd pricing
of European stock options are made. Moreover, the
explicit solutionsof themode sweregivenby usngthe
theories of abackward stochastic differentid equation
and themethod of Martingale. The European call op-
tionwith astochastic vol atility modd based Knight un-
certainty first proves stochastic volatility model can be
converted to Knight uncertain model ; the model also
assumesthat based on Knight uncertainty aversion, the
individual introduces “premium Knight — the Knight
uncertain utility” functionto handle Knight uncertainty.
Intheutility function, individua sweigh knight uncer-
tainty tomaketheoptimal choice. Knight uncertainty in
themode, however, doesnot take objectivity into con-
sideration and utility functionsof individuasare set to
“rationd economic man”, Simon’stheory holdsthat the
decison-mekingisimpossiblefor redizingtheprinciple
of theoptimization. Theminimum pricingmodd (Zhang)
isableto compensatefor thisdeficiency. Modelsfrom
Han and Zhang are based on thefinancia market prices,
and this paper will gpply thefinanciad modd tothereal
optionsmodd.

European optionsminimum pricingmodels

@.F,p) isacomplete probability space, {F} . iS
thedomain generated by the one-dimensiond standard
Brownian motion, which meetsthe usua assumptions
(completeness, monotonically increas ng, right-continu-
ous), makeF = F,, If onetrading assetsonthemarket is

arisk-freebond, whoseinterest rateisconstantr , an-

BioTechnology —

other stock isto meet their priceformulas (1) and (2):
dP =Prdt, P =1 @
d§ =§(udt+odB), S=s 2
r,u,o,sarecongants, Thefollowingformulascan
be obtained fromformula(1)and (2),

stexp{(r—%az)HaBtQ}, 0<t<T &)
Amongformula(3), B? =o*(u-r)t+B

maker =o(u-1),

From the Girsanov theory, itisknown that ¢ and

aQ_ exp{—ra —%TZT}

fol-

0<t<T

p areequivaent probability measures, and {B°}
lowsthe Brownian mation.

For European options, the maturity date T, exer-
cisepriceK of thecall optionisemployed asfollows:
(S, —K)* =max(S, —K,0) . Inorder to portray Knight un-
certainty onthefinancia markets, aviablecontrol col-
lection is introduced: ©={(9),.. |0|<k aete[0T]},
k>0.Chencals @ K-ignorance, an egquivalent prob-
ability measure generated by the collection of :

0 p d 0 T T )
o = {Q % = exp|:_.£ HsstQ —%'([95 dS:| ’(as)ossst € 6}

Knight uncertainty onthefinancia marketisusualy
portrayed by the collection,’, and investors do not
know which probability measure should beused inthe
European option pricing; fromaconservativepoint, in-
vestorswill givethe minimum pricing to European op-
tions,

C(S..K) = min E7 [e77(s,—K) |

)
Uniqueness of Solution for formula (4) can be

proved by thefollowing two lemmas:

Lemmal

Respectively exists (6}),...; € ©, which meset

C(S,. K)=E¥ [e (S, ~K)*] (5)
The proof seesliterature6.
L emma2

Supposethediffusion coefficient - o inthestock
price equation (2), in Lemma 1, (6. =k,
(67)ouer =k, Therefore,
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C(S;, K)=E e (S —K)"] (6)
dQ(k) o 1 ,
Among theformula(6), Q- exp{—kBr -5k T}.

Theorem

Supposethediffuson coefficent & > 0 inthestock
priceequation (2), then
C(S;,K)=S""N(d,) - Ke ""N(d,) )

N> 4 (r ko — L o2)T
Among the formula (7), ¢,-—X 2
oNT

d=d,+oVT .

The proof seesliterature 6. Formula(7) isthemini-
mum pricing model of European option under Knight
uncertainty environmen.

Stochasticvolatility option model

Thissection assumesthat themodd isbuilt under a
risk-neutra conditions, anditisfurther assumedthat r
isthefixedrisk-freeinterest ratein arisk neutra prob-
ability measure p, ¢ and g are constants, assuming
the Wiener process dB(t) and dw (t) are independent
from each other. The underlying asset followsthefol-
lowing procedure:

ds(t) / S(t) = rdt + o (t)dB(t) @®)

do(t)/ o (t) = adt + BAW(L) ©)
From formula(9), an expression for theinstanta-

neousvolatility can be:

(1) =0(0) @(p{(a—%)HﬂW(t)} (10)

B Z)t

suppose, h()! exp{(a—7 } X(t)U exp[ pw(t)] then a

new process can be:
dS(t) / S(t) = rdt + o (0)h(t) X (t)dB(t) (11)

Consider thefollowing deterministictime-varying

voldility: thevolatility isanon-random and determinis-

tic processthat changesover time:

ds(t) / S(t) = rdt + o (0)h(t)dB(t) (12)
Because x(t) and dB(t) are independent, at the

moment t, X (t)dB(t) canbehandled by two steps. First

of dl, accordingtothedistribution of x(t), x(t) canbe

randomly selected, then the paper can get arandom
processwith deterministictime-varying volatility thatis
amilartoformula(12).

————, FyurL PAPER

dsS(t) / S(t) = rdt + o (0)h(t) x(t)dB(t) (13)

Informula(13), thevaueof x(t) hasunlimited pos-
shilities. A different random processwith different de-
terministic time-varying volatility can be obtained from
different x(t) , whenindividuasfaceformula(11). He
actually facesafamily with random processinformula
(13), intheface of possible probability distributions of
S(t). Theindividua isactualy facingaKnight uncer-
tainty problem, according to thethought of Bewley and
Wang that theindividual selectsthereference model
based onthe“inertia’, “beief”, “statusquo”. Han as-
sumed that individual schoose aconservative probabil-
ity measurethat isbased on averageestimate, and indi-
vidua sknow their choice of thereferencemodd isnot
accurate. By disturbing probability measure p, the
probability measure p can be obtained, and by the
utility function v Py, theindividual seectsan optimal
measurep: . A referencemode can besdlected withthe
following characteristics
D[x(t)dB(t)] = D[ X (t)dB(t)]

Suppose x(t) = ¢/, thereference probability mea-
sure can be obtained under probability measure p,
dS(t) / S(t) = rdt + o (0)h(t)e’ dB(t) (14)

for theindividual, Formula(14) may beaconser-

vative estimate. The reference model is not precise
enough, and there may be another probability measure.

If mt)0 dP/dP, m(t) isaRadon-Nikodym derivative
of pto p,thenexpression of m(t) can bewrittenas
follows

m(t) = exp|: [ewds() —;jez(t)dz} (15)

Among formula(15) (supposeitisanon-random
process), thefollowing formulaissatified:

E{expuez(t)dz}}< o

Also, thefollowing formulacan be obtained under
thereference probability measure p,

(16)

dS(t) / S(t) = (r + o(0)h()O(t)e’ )dt + o (O)h(t)e’ 'dB(t) (17)
Among formula (17), the premium
z(t) 0 o (0)h(t)a(t)e’ iscaused duetothedeviation from
themodel reference probability measure p . A “pre-
mium Knight - Knight uncertainty” based utility func-
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tion v (p)isintroduced to solve for the Knight uncer-

tainty model, defined as:

V(P)=K(P)-yR(P) (18)
Among formula (18), k() is apremium under

probability measure p, R(P) representsuncertainty, y >0

represents Knight Aversion. Theindividual, hasto se-

lect gppropriaterisk neutra probability that makesthe

utility function v (P) maximum. Assuming thediscount
factor is g9t , then the cumulative discounted Knight
premiumis K (p):

K(P)= T ez (t)dt :T e'o(0)h(t)e” dt (19
Assumethat
R(P) =1/2E F eﬁ 6% (t)at (20)

Formulas (19) and (20) and the Euler equation
shows

o (1) = 2O 2 1)

By formulas(17) and (21), the price of the under-
lying asset isobtai ned following the process probability
measure p

as(t)/ () = (r + 2@ ey gt 1 5 (0)e 2 a8 (1) 22)
V4

in order to obtain European option pricesfor the un-
derlying assetsfollowing formula(22), according to
Shreve’sargument, assumethat the underlying asset
European call option pricefor thefirst timeunder the
risk-neutral conditionsisasfollows:

C(T, S(0)) = BSM {T,S(O), K,%{F(z)dz, ,i‘!gz(z)dl} 23)

Amongformula(23), ssvi (s k,r,o)isthepriceof a
standard European call option, theinitiad underlying as-
setpriceis s, exercisepriceis g, isunchangedin-
terest rates, and ; isunchanged volatility.

European minimum options

By Shreve’sargument and European optionspric-
ingformulain section 2.2.2, the European call option
formulawithrandom volatility of theunderlying asset at
theinitial timecan beobtaned:

BioTechnology —

C'(T,S(0),K) = BSM (T, S(0), KT ,& ) = Se™ " N(d,) - Ke "N(d,) Among the
aboveformula,

r +¢[e‘2’””?’T —1}

= |
"
]

Ty(2a + B?) (24)
- _ a*(0) (a+T _
7" \/ T(2a +57) [¢ 1 29

s— Thepriceof theunderlying asset,

k — Thecost of the underlying asset investment,
o — Voldility of Asset value,

T — Optionexercisetime,

k —Theparameter of Knight uncertainty,

y —Knight Averson.

CASE STUDIES

Project description

In Shanghal, in October 2006, Shanghai Airport
Authority andAustrdia’sHawker Pacific BusnessAvia-
tion Development Co., Ltd. which makesthe Shangha
businessjet base project signed amemorandum of co-
operation and entered into asubstantive start-up phase.
Totd investment of thejoint ventureis 175 millionyuan,
registered capital is120 million yuan, theAirport Group
invested 61.2 million yuan, accounting for 51%, Hawke
companiesinvested 58.8 million yuan, accounting for
49%. According to the estimate of thefeasibility study
report, aone-time payment of dl ground facilitieslease
costsand 50% of theland | ease costs, the part of the
rent totaling approximately 1.0255 billion; and addi-
tiond 50% of theland leasefeeof 53 millionyuanin 20
years, accumulating gpproximately to 1 billion, Thejoint
venture awarded Hawketheright to operatein Shang-
ha Airport and engageinthebus nessjet termina build-
ing and apron services,; 5% of the revenue each year
paysthefranchisefee, and aone-timerental income
equa tothetotd cost of the construction. Inthecal cu-
lation process, aone-timerenta 1.0255 billion of the
joint venture company wasthought astheinvestment of
the project, and the other 50% of therenta feeasop-
erating costsallocated to 20 years’ payment. Accord-
ingtothetraditiona cashflow evauation methods, long-
term bond yieldsasrisk-freeinterest rate 6.15% were
made. Aninvestment net present vaue(NPV) of Shang-
hal Honggiao businessjet baseis22.8293 million yuan.
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Fromtheview of traditiond investment deci S on-mak-
ing theory, NPV> 0, the investment project can be
launched, but therateof returnissimilar totherisk-free
rate. For investors, it isnot very attractive. Moreove,
the operating cycle of theprojectisup to 21 years. For
investment projects, thereare many risk factors, but if
investors take into account fluctuations of the PPP
project cash flow into consideration, thentheinvest-
ment val ueof the project may not be so low. The paper
re-eva uatesthevalueof the project based onthe mini-
mum pricing model swith the Knight uncertainty sto-
chadticvoldtility.

Industry Knight uncertainty

Thegenerd aviationindustry isan emergingindus-
tryin China, which mainly referstoaviation activitiesin

additiontomilitary, police, and customsofficids. Other
thanar trangport flight aviation activities, induding those
engaged inindustry, includeagriculture, forestry, fisher-
ies, mining, construction and flight operationsand hedith,
disaster relief, meteorol ogica exploration, marinemoni-
toring, scientific experiments, remote sensing, mapping,
education and training, culture, sports, and tourism.
Other aspectsof theflight activities, along with eco-
nomic devel opment, businessaviation arethe fastest
growing and most important industry in general avia-
tion. Therearemany problemsin the devel opment of
China’sbusinessjet industry. Theindustry environment
hasahigh degree of uncertainty, usngtheanaytic hier-
archy process, and the author has accesssed to theair-
port five experts and obtained Knight uncertainty =
0.74(TABLE1Y).

TABLE 1: Index weightstable

Tar get layer Clr;;irria Index layer Weight First Second Third Fourth Fifth
Airspace control policy 0.246 0.8 0.8 0.85 0.9 0.7

Industry ~ Approval process 0.104 0.7 0.7 0.8 0.6 0.75

policy Operator accreditation 0.061 0.7 0.65 0.6 0.8 0.75

Freedom rights impact 0.033 0.8 0.7 0.75 0.85 0.65

Purchase  purchase tax burden 0.0864 0.60 0.70 0.70 0.80 0.65

uncertainties ::)aLi(rden Operating costs 0.0864 0.50 0.60 0.65 0.75 0.60
of businessjet Number of common airport 0.148 0.80 0.85 0.80 0.85 0.85

development The number of FBO and MRO

Infrastru facilities 0.091 0.85 0.80 0.80 0.75 0.85

cture ;;‘\i”czgg Insurance, consulting 0057 075 070 070 080 0.85

Business jet operating manner 0.031 0.70 0.75 0.75 0.80 0.85

Environ  Macroeconomic trends 0.036 0.50 0.55 0.50 0.50 0.50

ment Aviation cultural and social atitudes  0.016 0.55 0.50 0.65 0.65 0.55

Weighted average score 0.74 0.75 0.73 0.75 0.78 0.72

Thedeter mination of value

In order to estimatethe civilian airport industry
with Knight Aversion, thefirst need isto estimatethe
parameters of the stochastic volatility models(1) and
(2), and then generate the anal og data of a structural
model. There are many methods of parameter esti-
mation, such as the estimation method of moments,
method of |east squares, Bayesian estimation method
and maximum likelihood estimation method, etc. The
author uses Efficient Method of Moments(EMM) put
forward by Gallant and Tauchen to estimate the pa-
rameters of the stochastic volatility model. Thebasic

ideais based on ana og technol ogy moments match-
ing process, using the score of the auxiliary model as
the moment conditionsin the structural model of ex-
pectations. Theauxiliary model chosen by theEMM
estimation method should be approximated to therea
structure model, and the dimension of the vector of
theauxiliary parameters of the model must be greater
than or equal to the dimension of the vector of the
estimated model parameters of the real structure.
(1)Accordingtolisting dateand the exercise sart date
that the HP company subscribes, sel ect the appropri-
ate trading day (20/08/2011—18/08/2012) of the
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underlying securities closing priceis estimated by
EMM. From theresultsof EMM estimates, it can be
seenthat thevalueof biscloseto 1(TABLE 2, TABLE
3). (2) usingtheleast squaresmethod (LSM), by mini-
mizing the square of the error and finding datamatch-
ing the best function, fitting the closing priceof arange
HP company, the author estimates », theexerciseprice
i1s1.04, theexerciseratiois 1, fittingtimeinterva is
from July 21, 2012 to August 17, 2012, for the 28
trading days, the author checksthat the SHIBOR in-
terest rate of the corresponding one-year timeinter-
val 1s0.0315. Setting thetrading day at 252 days, itis
availableto estimate 4 - —0.174, #=0.113. a, 3 iSSUb-
stituted into formula (24), using the LSM fitting war-
rants data, the paper derivesthat y =0.351.

TABLE 2: Auxiliary model par ameter maximum likelihood
estimation results

. . t

Variable Estimate SE??Errd value Approx p
a 0.0067 0.000721 4.21 <.0001
b 0.1371 0.00038 13.47 <.0001
c 0.8249 0.00266 83.14 <.0001

TABLE 3: EMM parameter estimation results

. . Sandard
Appro
Variable Estimate Error t value pproxp
a 0.01764 0.000536 40.82 <.0001
0.97864 0.000427 2325.64 <.0001
c 0.19659  0.00026  185.46 <.0001
Option value

Thefollowing data.can be obtained fromthe State-
ment of Cash Hows: (Unit: million)

o, if thepresent valueis 12,528 million, thenthe
author makesafive-year long-term Treasury bill rate
as the risk-free rate r=6.15%. It is known that
r' =8.66%, o =9.38% ;
o(0)=0.249, a =-0.174, f=0.113, T=21,

In(I—S)+(r—ka—%02)T

d
: T

d,=d,+oT

Soitiscan beobtainedthat d, =1.09, d, =1.52,

C =12538%0.261x N(1.52) —10255x 0.169x N (1.09)
=1497 (unit: million)

GOVERNMENT GUARANTEE

Both thedeve oped or devel oping countriesactively
exploretheir own infrastructure construction plan. In
order to further strengthen the capacity of infrastruc-
ture supply and make up long-term serious shortage
Situation of investing in the construction of infrastruc-
turefinance only by government funding and govern-
ment |loans, thetrend that the government isaguaran-
tee peopl e become more and more popular, he gov-
ernment guaranteeininfrastructure projectsisdifferent
from generd government guarantee, whichreferstothe
government action which givespreferentia policiesor
guarantee on franchisebusi ness, investment return and
environment conditionsin order to atract non-govern-
ment investorsto invest intheinfrastructure construc-
tion. Thegovernment guarantees meansthat the gov-
ernment must compensateto the secured party when
the secured party’sincomeislower than the set guar-
antee, and the secured party areeither privateinves-
torsor financia institutions. With the PPPfinancing
mode usedin publicinfrastructure projects, theimpor-
tant role of the government guaranteen has more and
more attention (TABLE 4). Restricting competitionis
morecommoninthecivil arportindustry, whenarcraft
movementsaregreater than aset value. The Govern-
ment hastheright to build in the same geographical
range second businessjet base. When aircraft move-
mentsaregreater than thehighest limit, the second home
businessjet base hastheright to start operations, and
the origina businessjet base often maintainsacom-
petitive advantagein the operating period, that isem-
bodied inthe mathematica model, which meansaddi-
tiond revenuetoisextracted by thegovernment, which
isasshownasfollows:

& - {o, it Qf<Q,
Q" -Q°)-R-w if Q°>QF

The paper studiestheimpact of therestriction com-
petition on project vaueunder theinitid aircraft move-
ments, aircraft movementsgrowth rate and other fac-
tors based on the Charles (2005) model. For inves-
tors, hehasacal option. Thebenchmark rate of return
iS7.15%, according to thefeasibility study report. The
cdculationsepsareasfollows. (1) Determinethe prob-
ability digtribution of theinitial businessjet movements,

(26)
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TABLE 4: Thecontent of government guar antee

Warranties Form of expression Ii))ﬁliérqgiiﬁ)rr?
The minimum income If the annual operating income isless than income as agreed in the contract, the Prgrrnlcr;l?se
guarantee government provides subsidy for investors. period
- If the annual traffic volumeis greater than or equa to the volume of traffic asagreedin  During
;rrgfeﬂrg'sr;;nﬁrtn amount of the contract, the government does not provide any subsidies; otherwisethe government  franchise
y makes up the actual traffic volume to a certain percentage. period
Determination of the rate of return on investment rate contract, if businessincome Durin
Guarantee of investment  exceedsthe limit of rate of maximum return, the government and investors share profit fran ch? ®
returns according to the predetermined proportion; if businessincome is lower than the rate of eriod
minimum return limit, the government provides subsidy for investors. P
The government will ensureto buy a certain number of product prices from investors Durmg
Purchase guarantee franchise
each year. period
. . . . . . During
. The government provides all aspects of preferentia tax for investors, including tariffs 7
Preferential tax guarantee of imported equipment, tax of investors receive dividends, dividend withholding tax. Lr:rri](c)zlse
Foreign exchange The government promisesthat operating profits can be convertibleinto foreign Eggcr;]?s%r after
guarantee currency. period
Guarantee of restricting The government promises to the PPP company that the same project is no longer Pr;rzlcr;]?se
competition approved at a certain time and space. period

The protection of
intellectual property
rights or other secret

The government should take the corresponding protective measures to protect secret
information and intellectual property from missing free of charge.

During or after
franchise

information

period

the probability distribution of thegrowth rate of aircraft
movements and the probability distribution of the an-
nud arcraft movementsincome. (2) Based ontheabove
parameters, the paper s mulatesthedistribution path of
aircraft movementsin the period of the concession. (3)
In each path, thetriggered condition of call optionsis
set by the government guaranteed, when conditionis
triggered, government revenueis cal cul ated, the paper
cal culates government revenue on each path. (4) To

samulatemultiplepaths, and calculatethesatistical vaue
of government revenue.

Theinitid jet taking off andlanding sortieprobability
distribution. But heinitid jet taking off and landing ve-
hicdlestheoreticdly haveanimportantimpact on theeco-
nomic benefitsof officia machinebase. But estimating
jet baseinitid officia machinemovementsisdifficult, the
paper tekemovementsof initid officid machineinfeas-
bility report for numerica cdculation (TABLED).

TABLE5: Probability distribution of official machineinitial movements

Variable Distribution mean Growth Sa’Fd"?‘rd
rate deviation
Theinitia The lognormal movements of the first year in
L . 0 14%
movements distribution operation years

Astomovementsestimation, accordingtothe“fea
sibility study report of Sjet base”, growth rate of offi-
cia machinemovementschangesaongwiththetimeln
thefirst stage, because the project construction and op-
erationtimeisearlier, whichisanimportant stagefor
offica machinedeve opment, growth ratereached 15%,
after theyear 2017, officia machine projects construc-
tion goesinto operation all over the country, although
thesebasesarefar away from each other in geographic
space, but they have acertain influence onthe project,

sothegrowth ratewill dropto 10%, after theyear 2025,
officid machinemovementsgrowth goesintothestable
stage because of the project design capacity.

Based on prediction of growthrateof official ma-

TABLE 6: Thegrowth of businessjet movements

Operating years mean Sandard deviation
2009-2016 14% 11.4%
2017-2024 8% 6.45%
2025-2029 1% 1.74%
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chinemovements, during in the operation period, offi-
cid machinemovements, and thegrowth rateand the
volatility of aircraft movementsrelevant parametersis
asshownin TABLEG.

Thejet baseincome cannot bedirectly cal culated
through the car goodsflow aswell asair cargo station
or highway project. Theincomeof officid machinebase
isdivided into threeparts. First, theincome of FBO,
therevenueof thispart includesparking service, chan-
nel service, ground serviceand agency services, dl kinds
of servicesincome can be calculated by public frame
timemultiplied by the servicerate, but the volume of
four different business servicesisoften different, the
most basi ¢ serviceisstopping serviceand channel ser-
vice, after the development of these two kinds of ser-
vice becomesmature, it can drivethe devel opment of
ground serviceand agency service. Second, theincome
of MBO.

TABLE 7: Official air craft taking off and landing of annual
income

Therevenueandincomeof thispart includesrepair
Income, spare parts salesincome, subcontracting in-
comeand warehouse management income. Third, man-
aged and charter income. It can bedivided into small,
medium and largemachine charter. Parameters cal cu-
lationin TABLE 5isbased on parking services, other
services can beregarded asthe extension of the park-
ing serviceand ancillary revenue service. During op-
eration period, the same number of parking service
bringsabout different serviceincome, whichisdueto
thedifferent stagesof development. Ingenerd, inthe
initia stageof development, an aircraft parking services
bringsabout alow income, during development of |ater
operation stage, because of therich service content and

TABLE 8: Simulation result of gover nment revenue under
restrict competition

Sandard deviation
61579

Simulation times Mean

1000

Satistics

Numerical 928.81
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Figurel: Government revenueunder restrict competition
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Figure2: Therelationship of income pumping proportion
and torestrict competition proportion

- Annual The
Particular rg;gﬁ: ﬁle total fxr\:(?(r)?ngee
year movements Income (million
(yuan)

yuan)
2009 1200 240 0.2
2010 1368 1131 0.8268
2011 1559 1757 1.1267
2012 1777 3097 1.7420
2013 2026 4126 2.0358
2014 2311 5179 2.2416
2015 2633 6287 2.3869
2016 3002 7239 2.4108
2017 3243 7558 2.3306
2018 3502 7810 2.2299
2019 3782 8110 2.1440
2020 4085 8169 1.9997
2021 4412 8229 1.8561
2022 4765 8290 1.7398
2023 5146 8354 1.6234
2024 5558 8217 1.4785
2025 5613 8485 1.5116
2026 5725 8555 1.4942
2027 5782 8626 1.4917
2028 5898 8700 1.4750
2029 5958 8775 1.4729
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improved quality, aircraft income will be increased
brought about by aparking service. Toacertain extent,
incomecaused by eacharcraftisfixed at acertainlevd,
but the operating

costswill risebecause of variousfactors, therateis
asshowninTABLE?7.

Inthe case of restricting competition, according to
the government contract pumping ratio (0.4) and gov-
ernment restriction on competitionratio (1.3), thegov-
ernment revenueis 9.2881 million yuan (Figure.1). If
the government contract pumping ratio and government
restrictions on competition ratio changes, thegovern-
ment revenuewill change correspondingly (TABLE 8).

AsisshowninFigure.2, under therestricting com-
petition, therdaionshipissmulated onMATLAB pla-
form betweenthethreefactors, indudingrestricting pro-
portion, the proportion of share and government in-
come. It can be seen that the government guaranteesor
incomeincreased with therise of percentage of share,
while decreased with theincrease of competition re-
strictionratio. In practice, the government and inves-
tors can negotiate the percentage of shareand restrict
competition accordingto their strength, it dependson
the project environment and their attitudesto risk.

CONCLUSION
Thetopicof thereal optionsmethod investment is

on theforefront of academic researchinthefield of
decison-makinginthecurrent project. Theoristsonthe

real optionsapproach paper was discussed more, but
lesswasdiscussed on theenterprise applicationlevel.
Inthispaper, theauthor usesthe Honggiao business)et
base case to prove option pricing in the enterprise.
Cdculation provesthemethodisfeasibleand effective.
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