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ABSTRACT. In this paper, we develop a mobile platform for pricing eyguinked securi-
ties(ELS) using Monte Carlo simulation. Mobile phone or gipiaone is an important part
of most people’s lives and has become an everyday item atrésemt day. Moreover, impor-
tance of technologies for anytime and anywhere is incrgagaily. Thus, we construct a mobile
computing environment for pricing ELS instead of desktop&ptop computers. We provide a
detailed Java programming code and a process manual tg fk&ilv up all processes of this
paper.

1. INTRODUCTION

Recently, as wireless communications technology advamgesre able to use the various
compatible services. Owing to technology development sisctloud computing and mobile
computing, we are able to send mails anytime and anywhetehwaleos, and access desired
information. As the hardware performance of mobile devimseloped to the laptop computer
level, all these functions become available in the smallifeatevice. Additionally, the pen-
etration rate of smartphone has increased steadily afiitthas propagated rapidly in 2007
and most people today have the smartphone. According tooat regleased by GSMA(Groupe
Speciale Mobile Association) in 2017 [1], they announcexd the penetration rate of the smart-
phone overtook 50 percent for the first time in the end of 20idbikis expected to rise to 73
percent until 2020. The penetration rate of the smartphoraeveloped market has already
reached 65 percent. According to data of Ministry of Sciemce ICT in Korea, 47,561,197
of the total number of 55,590,837 mobile lines of Korea ine]u2016 were smartphones [2].
Thus, it has become crucial to provide services in the mabwileronment now, and numerous
kinds of applications are being developed.

Several mobile applications which provide the financial@pipricing have been released
from last years. ‘Option Price Calculator’ and ‘Option Gdétor’ which allow you to calculate
theoretical prices, Greeks and implied volatility [3]. Aher mobile application, ‘Options
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Pricing Suite’ provides the option pricing and Greek catioh with over 50 classes of options
and strategies and more than 100 unique payoff types.

To the authors’ knowledge, however, there is no applicatiat supports Equity-Linked
Securities(ELS) pricing service, one of the best-sellingricial derivatives in Korea.

ELS refers to securities whose return on investment is ohitexd by the price of particular
stock or the price index of stocks. ELS is one of the populaivdtves in Korea because it is
more profitable than bank deposits, and is safer than equiggiments. Since it was first issued
in 2003, a variety of ELS have been created depending on whtth principal is guaranteed
and the type of option. Therefore, a lot of studies on ELSmskhagement are needed because
the profit structure is complex and the investor can makerecipal loss if underlying assets
fall sharply. Monte Carlo simulation(MCs) and Finite Diffmce Method(FDM) were used in
[5, 6, 7, 8] to evaluate the prices of ELS.

In this paper, we construct a mobile platform and develop hilm@pplication for pricing
ELS with Monte Carlo simulation in the mobile platform. Théare, people will be able to
price ELS anytime and anywhere by using mobile application.

The contents of this paper are as follows. In Section 2, wedltice an ELS and provide
its detailed structure. In Section 3, we describe the nuwakalgorithm and present numerical
results. In Section 4, detailed processes of constructfomabile platform are described.
Conclusions are given in Section 6.

2. EQUITY-LINKED SECURITY

In this section, we introduce the detailed payoff structfrthe Equity-Linked Security(ELS).
Especially, we consider a one-asset step-down ELS of MissetDaewoo securities company
[10]. The step-down ELS is a structured product with knatkarrierD.

Let S(t) be the value of underlying asset at titnend the initial value of underlying asset be
S(0). Suppose that there exiat strike price ratio of underlying asséf; > Ko > --- > Ky
and N coupon ratesy, o, ---, ry at early redemption assessment dates and matyrity
ty < .-+ < ty, respectively. The strike price ratig; wherei = 1, ---, N usually decreases
as timet; goes by. AlsoV (S, t) are the values of ELS at price and timet. By the notation,
the payoff of one-asset step-down ELS can be representeti@ss; if g((tg)) > K, atthe first
early redemption assessment datethen the contract is closed with + r1)F, whereF is
a facevalue of this product. Otherwise, we check the nexy eademption condition at the
second assessment date In other words, if% > K, atty, then the early redemption is
occurred with the payoff ad + ) F'. Similarly, at eacht;, the payoff(1 + r;) F' is applied if
g((to)) > K, until 2 = N — 1. If the above conditions are not satisfied, then we check énet
the price of the underlying asset during the total time hasha knock-in-barrierD, i.e., if
ming<;<¢, S(t) > D, then the payoff at maturity is determined(as+ d)F', whered is a rate
of dummy. If not, we obtain%F as return. The two payoffs at maturity; are shown in

Fig. 1.
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FIGURE 1. Two payoffs of one-asset step-down ELS at maturitywhen (a)
minOStStN S(t) < Dand (b)min0§t<tN S(t) > D.
3. NUMERICAL METHODS AND RESULTS

Now, we introduce general algorithm of numerical methodEb6 pricing and provide the
numerical results through several experiment.

TABLE 1. Early redemption dates and maturity in year, Strike pdasges,
and coupon rates for the step-down ELS.

Date(year) Strike percentage Coupon rate

t1 =0.5 K1 =9 c; = 0.0225
ta =1.0 Ky =95 co = 0.0450
t3 =15 Kz =95 c3 = 0.0675
t4 =2.0 K4 =90 Cqp = 0.0900
t5 =25 K5 =90 Cy = 0.1125
t6 =3.0 K6 =90 Ce — 0.1350

Table 1 represents the strike price ratio and coupon ratesdiog to early redemption date
for numerical test which is used in this paper. The otherrpatars are given as face value
F =100, knock-in barrierD = 0.65, and dummy ratd = 0.135. Figure 2 presents the payoff
structure of the one-asset step-down ELS example.

Figure 3 illustrates all possible payoffs in this example.show this, we generate paths of
the stock price using the standard MCs.

Let S := S(nAt) denotes the stock price at time= nAt, whereAt is time step size.
Then, we can get the random paths as

Sl = 8" exp <(r — %O‘z)At + oV AtZ”) for 0<n<tg/At—1, (3.2)



184

J. WANG, J. BAN, J. HAN, S. LEE, AND D. JEONG

Profit & Loss 1

11.25%

After 30 months

z
Profit & Loss

No Knock-In

13.50% ) fter 36 months

@

o
9.00% After 24 months

6.75%

After 18 months

Underlyng

65%: 90%: 100%
: D Asset

wl-10%

4.50%
% After 12 months

2.25%
% After 6 months Knock-In

> N -35%
Underlyng
Asset

(@) (b)

FIGURE 2. Payoff structure of the one-asset step-down ELS examp(&) a
early redemption dates and (b) maturity.
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FIGURE 3. Nine sample random paths for the step-down ELS.

whereZ™ is the independent and identically distributed (i.i.d)dam variable drawn from the
standard normal distributioV (0, 1). Here, we use the stock path formula with the risk-free
interest rate = 0.03, volatility o = 0.3, and time step\¢ = 1/360.

In Fig. 3, D—® mean early redemption casestat ti,--- ,ts, respectively. They are
over automatically if the condition is satisfied. C&eaepresents obligatory redemption at the
maturity. Cas&?) occurs if stock price has not fallen below the knock-in taartintil maturity.

In cases® and ), the redemption at early assessment dates and maturityohdmsppened
and stock price has hit the knock-in barrier (in short, kabtleast once, then the investors lose
some of the investment principal. In appendix, we presenatgorithm of a standard MCs for

one-asset step-down ELS pricing.
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4. STEPWISE PROCEDURE OF MOBILE PLATFORM

In this section, we describe how to construct the developraevironment of the mobile
application and present detailed processes in stage to anale application. The overall steps
of the mobile platform are constructed as follows.

xml Layout

Input

code

response java request

Event
Processing

Output

FIGURE 4. Mobile platform architecture

e Step 1: Construction of environment for mobile platform
First, we construct environment for developing mobile agtions. We install the ‘Android
Studio’ and the ‘SDK Manager’ within the Android Studio. Alswe will use the Java lan-
guage provided by Oracle in the Android Studio. Therefore sthwould install Java.

Second, we install an emulator in PC to see if APP works weitht\t installing the appli-
cation in our mobile, we can check through the emulator in PC.

e Step 2: Composition of general layout

In this step, we compose a general layout of our applicatibicivincludes all view screens
such as main pages or parameter input pages. Interpretdttbe ‘xml programming’ is def-
initely required to configure screen layouts. The ‘xml’ is@wym for ‘extensible markup lan-
guage that is made for data communication between othexragstin xml, we use Scrollview,
LinearLayout, EditText, TextView and Button functions. e'BcrollView and LinearLayout
functions are used to configure the screen. If we do not us8dtalView feature in APP, we
will not be able to bring down the screen. EditText is a fielddntering input parameters. So
create EditText as many parameters as needed. TextVieweddatat represents the result.
Finally, the button requests the calculation and displaggésult.

e Step 3: Development of an ELS pricing engine
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FIGURE 6. SDK installation.

Now, we write a programming code for ELS pricing engine. lis final step, we present
how to set up I/O parts of ELS pricing program for mobile apgiion which is described
earlier in previous section.

We need to declare variables to use the EditText, TextViedvButton. We use the Find-
ViewByld function to put the input parameters from xml inteetdeclared value. And use
GetText function to convert EditText to a string. If necegsave can replace the string vari-
able with a double variable or an int variable. So we can ddhalvariables needed for the
programming code for ELS pricing. Finally, Since we mustklthe Calculation button to
perform the calculation, we put the main calculation codié@buttonclicklistner in our code.
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FIGURE 7. Emulator installation.
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FIGURE 8. Page layout composed from ‘EditText’. (a) preview layofutml.
(b) final layout of the application in emulator.

5. NUMERICAL AND EMULATOR LAYOUT RESULT

In this section, we represent the numerical result and eorulayout result. Table 2 lists
the computational results by using algorithm 1 and showssthi®aprice of ELS is convergent
as the number of MCs samples increased. Here#l8imulation be the number of samples.
Moreover, Fig 10 illustrates the time cost for each simatatiumber and convergence of ELS
price. According to this result, elapsed time is increasimgarly as the number of simulation
increases, and default setting of simulation number of quu 51, 000.
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FIGURE 9. Emulator layout applied the ScrollView.

Meanwhile, Fig 11 illustrates the result of the emulatoolaty This layout is very similar to
input and result screen of real App.

TABLE 2. ELS price with the different number of MCs samples

#Simulation 50,000 | 100,000 | 150,000 | 200,000 | 250,000 | 300,000
ELS Price 97.2945 | 97.2744 | 97.2826 | 97.2615 | 97.2124 | 97.2108
Elapsed Time(seq) 14.062 | 29.282 | 41.848 | 57.023 | 73.412 | 83.972

6. CONCLUSION

In this paper, we introduce the importance of mobile conmguénvironments and the con-
struction method of mobile computing environments. Moe¥pwe demonstrate the simula-
tion method and numerical tests and results. Under thisgraokd, we can valuate financial
instruments in mobile platforms and financial derivativesipg technologies are available for
anytime and anywhere.

We have the challenges and the limitations. Computing p@mdroperation speed issues
are very important to valuate financial instruments in théieglatform. However, we should
generate large samples and take long time inevitably fdr higzuracy since our present App
adopt a widely used classic MCs method. Hence, we can addpusaadvanced simulation
methods such as variance reduction method and browniagebaiplproach to enhance the per-
formance of the operation speed. Another issue is relatébtoser experiance(UX). Our App



MOBILE PLATFORM FOR PRICING OF EQUITY-LINKED SECURITIES B

300
9734} —6— price
mean price

250 - 97.32

97.3

97.28 \?)\

97.26 L /3\

97241 \0
97.22}

97.21

200

Elapsed time(s)
=
@
3
Price

100 [

50
97.18 1

9716 , , .,

051152253 5 10 051152253 5 10
iteration x10° Iteration x10°

(a) (b)

FIGURE 10. (a)Elapsed time in mobile phone with each simulation lpenn
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simulation number
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FIGURE 11. (a) Emulator layout of parameter input page. (b) Emulatgout
of result page.

is too simple to response valuating general financial insgénts which have various maturities.
Thus, we can apply several functions of the android studib s DatePicker, CalenderView,
ListView and dynamic array in Java to improve generality @pA
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7. APPENDIX

STANDARD MCS ALGORITHM FOR ONEASSETELS

Algorithm 1 General algorithm for one-asset ELS with Monte Carlo siroita

Require: Set up parameters
The number of simulatioVs, spot price at base dat®, price at maturity dat&r, risk-neutral interest rate,
maturity dateT’, volatility of underlying asset, the number of time stepy;, face valueF, payoff at maturity
datepayof f, cumulative sum of payoff each simulation, namely totalgsap, strike price of each redemption
datesE; wherel < j < 6, number of redemption datd®, early and final redemption dates coupon ratesy;
for early and final redemptions, dummy rateand knock-in barrieB.

for k = 1to Ns do
St =25
for n = 1to N: do
> Generate Daily Stock Path

STl = S"exp ((r — ().502)At{q +o Ath) , where Z-N(0,1)

Evaluating early redemption payoff
for j = 1to Rdo
if Sj > Ej then
payof f; = F(1+ ay)
Stop and go to next simulation

Evaluating final redemption payoff
if not occured early redemptidghen
if min .S < B then
payof fr = F~
else
payof fr = F(1+ d)
Q+=payof f
> Sum all results and discount to present value.
V(S0,0)=3"F_ | e "' ®y, /N,

DETAILED XML CODE

<?xm version="1.0" encodi ng="utf-8"?>

<Scrol | Vi ew xml ns: androi d="http://schemas. andr oi d. coni apk/ r es/ andr oi d"
xm ns: app="http://schemas. andr oi d. conf apk/ r es- aut 0"
androi d: i d="@i d/i magescrol | "

androi d: | ayout _wi dth="fill_parent"
androi d: | ayout _hei ght="fill _parent">
<Li near Layout
androi d: | ayout _wi dth="fill_parent"
androi d: | ayout _hei ght="fill_parent"

androi d: orientation="vertical"
andr oi d: paddi ngRi ght =" 5px"
andr oi d: wei ght Sum="1">
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<Text Vi ew
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:

id="@id/textView"

| ayout _wi dt h="mat ch_parent"
| ayout _hei ght =" 33dp"

| ayout _mar gi nBot t om="8dp"

| ayout _nmar gi nLef t =" 8dp"

| ayout _nmar gi nRi ght =" 8dp"

| ayout _mar gi nTop="38dp"
text="ELS 1 asset MC price"
t ext Si ze="20dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" parent "
app: | ayout _constrai nt Hori zont al _bi as="0. 051"
app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constraint Ri ght_t oRi ght Of =" parent"
app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraint Vertical _bi as="0.017" />

<Edi t Text
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:

i d=" @i d/ Basedat e"

| ayout _wi dt h="mat ch_parent"
| ayout _hei ght ="wr ap_content"
| ayout _nar gi nBot t om=" 8dp"

| ayout _mar gi nLef t =" 8dp"

| ayout _mar gi nRi ght =" 8dp"

| ayout _mar gi nTop="38dp"
enms="10"

hi nt =" Base date : 20170714"
i nput Type="nunber Deci mal "

t ext Si ze="15dp"

app: | ayout _constrai nt Bottom toBottonf =" parent"
app: | ayout _constrai nt Hori zont al _bi as="0. 434"
app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"
app: | ayout _constraint Top_t oTopOf =" parent”

app: | ayout _constraint Vertical _bi as="0. 14" />

<Edi t Text
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:

i d=" @i d/ Redenpti onl"

| ayout _wi dt h="mat ch_parent"

| ayout _hei ght ="wr ap_content"
| ayout _nmar gi nBot t om=" 8dp"

| ayout _nmar gi nLef t =" 8dp"

| ayout _nmar gi nRi ght =" 8dp"

| ayout _mar gi nTop="38dp"
ens="10"

hint="1st early redenption date : 20180110"
i nput Type="nunber Deci mal "

t ext Si ze="15dp"

app: | ayout _constrai nt Bottom t oBottonf =" parent"
app: | ayout _constraintHori zontal _bi as="0. 441"
app: | ayout _constraintLeft_tolLeftCOf ="parent”
app: | ayout _constrai nt R ght _t oRi ght Of ="parent"
app: | ayout _constraint Top_t oTopOf =" parent "

app: | ayout _constraintVertical _bi as="0.208" />

<Edi t Text
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:
andr oi d:

i d=" @i d/ Redenpti on2"

| ayout _wi dt h="mat ch_parent"

| ayout _hei ght ="wr ap_content"
| ayout _mar gi nBot t om="8dp"

| ayout _nmar gi nLef t =" 8dp"

| ayout _nmar gi nRi ght =" 8dp"

| ayout _nmar gi nTop="_8dp"
ens="10"

hint="2nd early redenption date : 20180711"
i nput Type="nunber Deci mal "

t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" parent "
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app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constraint Top_t oTopOf =" parent"

app: | ayout _constraintVertical _bi as="0.276" />
<Edi t Text

andr oi d: i d=" @i d/ Redenpti on3"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght ="wr ap_content"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

androi d: hint="3rd early redenption date : 20190110"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom t oBottonf =" parent"

app: | ayout _constraintHori zontal _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constraint Top_t oTopOf =" parent”

app: | ayout _constraintVertical _bi as="0.345" />
<Edi t Text

andr oi d: i d=" @i d/ Redenpti on4"

andr oi d: | ayout _wi dt h="rmat ch_parent"

andr oi d: | ayout _hei ght ="wr ap_content"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

androi d: hint="4th early redenption date : 20190710"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" par ent "

app: | ayout _constraintHori zontal _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent”

app: | ayout _constraint Vertical _bi as="0.413" />
<Edi t Text

andr oi d: i d=" @i d/ Redenpti on5"

androi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght ="wrap_content"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

androi d: hint="5th early redenption date : 20200110"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" par ent "

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraint Vertical _bi as="0.479" />
<Edi t Text

androi d:id="@id/ Maturity"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght ="wrap_content"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"
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andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

androi d: hint="Maturity : 20200710"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" parent "

app: | ayout _constraint Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraint Vertical _bi as="0.479" />
<Edi t Text

androi d:id="@id/ R sk_free_rate"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

androi d: hint="Ri sk-free interest rate : 0.0139"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" parent "

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constraint Top_t oTopOf =" parent”

app: | ayout _constrai nt Vertical _bi as="0.479" />
<Edi t Text

android:id="@id/ Volatility"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

androi d: hint="Volatility : 0.2085"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom toBottonf =" parent"

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constraint Ri ght_t oRi ght Of =" parent"

app: | ayout _constraint Top_t oTopOf =" parent"

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

andr oi d: i d=" @i d/ Couponl"

andr oi d: | ayout _wi dt h="rmat ch_parent"

andr oi d: | ayout _hei ght ="wr ap_content"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

andr oi d: hi nt ="1st Coupon : 0.0225"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom toBottonf ="parent"

app: | ayout _constraint Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constrai nt Top_t oTopOf =" parent”
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app: | ayout _constraint Vertical _bi as="0.479" />
<Edi t Text

andr oi d: i d=" @i d/ Coupon2"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght ="wr ap_content"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

andr oi d: hi nt ="2nd Coupon : 0.045"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom t oBottonf =" parent"

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constraint Top_t oTopOf =" parent"

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

andr oi d: i d=" @i d/ Coupon3"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght ="wr ap_content"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

andr oi d: hi nt ="3rd Coupon : 0.0675"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom toBottonf =" parent"

app: | ayout _constraint Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

andr oi d: i d=" @i d/ Coupon4"

andr oi d: | ayout _wi dt h="rmat ch_parent"

andr oi d: | ayout _hei ght ="wrap_content"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

andr oi d: hi nt ="4th Coupon : 0.09"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" parent "

app: | ayout _constraint Hori zontal _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraint Vertical _bi as="0.479" />
<Edi t Text

andr oi d: i d=" @i d/ Coupon5"

andr oi d: | ayout _wi dt h="rmat ch_parent"

andr oi d: | ayout _hei ght ="wrap_content"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

andr oi d: hi nt ="5th Coupon : 0.1125"
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andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom toBottonf =" parent"

app: | ayout _constraintHori zontal _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

andr oi d: i d=" @i d/ Coupon6"

andr oi d: | ayout _wi dt h="rmat ch_parent"

andr oi d: | ayout _hei ght ="wrap_content"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

andr oi d: hi nt =" 6t h Coupon : 0.135 "

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" par ent "

app: | ayout _constraintHori zontal _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraint Vertical _bi as="0.479" />
<Edi t Text

android:id="@id/Strikel"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

androi d: hint="1st Strike price : 95"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" parent "

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constraint Top_t oTopOf =" parent”

app: | ayout _constraint Vertical _bi as="0.479" />
<Edi t Text

android:id="@id/ Strike2"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

androi d: hint="2nd Strike price : 95"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom toBottonf =" parent"

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constraint Top_t oTopOf =" parent”

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

androi d:id="@*id/Strike3"

andr oi d: | ayout _wi dt h="mat ch_parent"
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andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

androi d: hint="3rd Strike price : 95"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" parent "

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constraint Top_t oTopOf =" parent"

app: | ayout _constraint Vertical _bi as="0.479" />
<Edi t Text

androi d:id="@*id/ Strike4"

andr oi d: | ayout _wi dt h="rmat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

androi d: hint="4th Strike price : 90"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom t oBottonf =" parent"

app: | ayout _constraintHori zontal _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constraint Top_t oTopOf =" parent"

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

androi d:id="@*id/ Strike5"

androi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

androi d: hint="5th Strike price : 90"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bottom toBottonf ="parent"

app: | ayout _constraintHori zontal _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent”

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

android:id="@id/Strike6"

androi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

androi d: hint="6th Strike price : 90"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" par ent "

app: | ayout _constrai nt Hori zont al _bi as="0. 441"
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app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constraint Top_t oTopOf =" parent"

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

androi d: i d=" @i d/ Knock_in_Barrier"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

androi d: hi nt ="Knock in Barrier : 0.65"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" par ent "

app: | ayout _constraintHori zontal _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constrai nt R ght _t oRi ght Of ="parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraintVertical _bias="0.479" />
<Edi t Text

androi d: i d=" @i d/ Dunmy"

andr oi d: | ayout _wi dt h="rmat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t om="8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="8dp"

andr oi d: ens="10"

andr oi d: hi nt ="Dummy : 0. 135"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constrai nt Bott om t oBot t onOf =" par ent "

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_toLeftOf ="parent"

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constrai nt Top_t oTopCOf =" parent "

app: | ayout _constraint Vertical _bi as="0.479" />
<Edi t Text

androi d: i d=" @i d/ NoSi nul ati on"

andr oi d: | ayout _wi dt h="mat ch_parent"

andr oi d: | ayout _hei ght =" 40dp"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"

andr oi d: | ayout _mar gi nTop="38dp"

andr oi d: ens="10"

andr oi d: hi nt =" Nunber of sinulation : 1000"

andr oi d: i nput Type="nunber Deci mal "

andr oi d: t ext Si ze="15dp"

app: | ayout _constraint Bottom toBottonf =" parent"

app: | ayout _constrai nt Hori zont al _bi as="0. 441"

app: | ayout _constraintLeft_tolLeftCOf ="parent”

app: | ayout _constraint Ri ght _t oRi ght Of =" parent"

app: | ayout _constraint Top_t oTopOf =" parent”

app: | ayout _constraint Vertical _bi as="0.479" />
<Text Vi ew

andr oi d: i d=" @i d/ El apsedTi ne"

andr oi d: | ayout _wi dt h="200dp"

andr oi d: | ayout _hei ght =" 94dp"

andr oi d: | ayout _mar gi nBot t on¥" 8dp"

andr oi d: | ayout _mar gi nLef t =" 8dp"

andr oi d: | ayout _mar gi nRi ght =" 8dp"
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andr oi d: | ayout _mar gi nTop="8dp"
androi d: t ext =" El apsed ti ne"
andr oi d: t ext Si ze="25dp"
androi d:textStyle="italic"
app: | ayout _constrai nt Bottom t oBottonf =" parent"
app: | ayout _constrai nt Hori zont al _bi as="0. 117"
app: | ayout _constraintLeft_tolLeftCOf ="parent”
app: | ayout _constraint Ri ght _t oRi ght Of =" parent"
app: | ayout _constraint Top_t oTopOf =" parent"
app: | ayout _constraint Vertical _bi as="0.842" />
<Li near Layout
andr oi d: | ayout _wi dt h="mat ch_parent"
andr oi d: | ayout _hei ght =" mat ch_par ent"
androi d: ori entati on="horizontal ">
<Text Vi ew
android:id="@*id/Price"
andr oi d: | ayout _wi dt h="200dp"
andr oi d: | ayout _hei ght =" 94dp"
andr oi d: | ayout _mar gi nBot t om=" 8dp"
andr oi d: | ayout _mar gi nLef t =" 8dp"
andr oi d: | ayout _mar gi nRi ght =" 8dp"
andr oi d: | ayout _mar gi nTop="28dp"
androi d:text="Price"
andr oi d: t ext Si ze="25dp"
androi d:textStyle="italic"
app: | ayout _constrai nt Bott om t oBott onf =" par ent "
app: | ayout _constrai nt Hori zont al _bi as="0. 117"
app: | ayout _constraintLeft_toLeftOf ="parent”
app: | ayout _constrai nt R ght _t oRi ght Of ="parent"
app: | ayout _constrai nt Top_t oTopOf =" parent "
app: | ayout _constraintVertical _bi as="0.842" />
<Li near Layout
andr oi d: | ayout _wi dt h="mat ch_parent"
andr oi d: | ayout _hei ght ="mat ch_parent"
andr oi d: | ayout _wei ght =" 1"
androi d: ori entation="vertical ">
<Button
androi d: i d=" @i d/ Cal cul at e"
andr oi d: | ayout _wi dt h="150dp"
andr oi d: | ayout _hei ght ="50dp"
andr oi d: | ayout _mar gi nBot t on¥" 8dp"
androi d: | ayout _mar gi nLef t =" 8dp"
andr oi d: | ayout _mar gi nRi ght =" 8dp"
andr oi d: | ayout _mar gi nTop="8dp"
andr oi d: | ayout _wei ght ="1"
andr oi d: t ext =" Cal cul at e"
app: | ayout _constrai nt Bott om t oBot t onOf =" par ent "
app: | ayout _constrai nt Hori zont al _bi as="0. 966"
app: | ayout _constraintLeft_toLeftOf ="parent”
app: | ayout _constrai nt Ri ght _t oRi ght Of ="parent"
app: | ayout _constrai nt Top_t oTopOf =" parent”
app: | ayout _constraint Vertical _bias="0.741" />
<Button
androi d: i d=" @i d/ button6"
andr oi d: | ayout _wi dt h="150dp"
andr oi d: | ayout _hei ght =" 50dp"
andr oi d: | ayout _mar gi nBot t om=" 8dp"
andr oi d: | ayout _mar gi nLef t =" 8dp"
andr oi d: | ayout _mar gi nRi ght =" 8dp"
andr oi d: | ayout _mar gi nTop="8dp"
andr oi d: | ayout _wei ght ="1"
andr oi d: ond i ck="onBackButtond i cked"
andr oi d: t ext =" Back"
app: | ayout _constrai nt Bott om t oBott onf =" par ent "
app: | ayout _constrai nt Hori zont al _bi as="0. 965"
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app: | ayout _constraintLeft_toLeftOf ="parent”
app: | ayout _constrai nt Ri ght _t oRi ght Of ="parent"
app: | ayout _constrai nt Top_t oTopOf =" parent”

app: | ayout _constraint Vertical _bi as="0.874" />

</ Li near Layout >
</ Li near Layout >
</ Li near Layout >
</ Scrol | Vi ew>

DETAILED JAVA CODE

andr oi d.
andr oi d.
andr oi d.
andr oi d.
andr oi d.

0s. Bundl e;
support.v7. app. AppConpat Acti vi ty;
vi ew. Vi ew,
wi dget . But t on;
wi dget . Edi t Text;
inmport android.w dget. Text Vi ew;
i nport android.w dget. Toast;
inport java.text.Sinpl eDat eFor nat;
inmport java.util.Date;
inmport java.util.Random
public class ELSlasset MC extends AppConpatActivity {
Random random = new Random();
Button Cal cul ate_button;
int len = 6;
Edi t Text[] Date_Edit =new EditText[len+l];
Edi t Text[] Coupon_Edit =new EditText[|en];
Edit Text[] Strike_Edit =new EditText[|en];
Edi t Text Risk _free_rate_ Edit;
Edit Text Volatility_Edit;

i mport
i nport
i nport
i mport
i mport

Edi t Text Knock_in_Barrier_Edit;
Edi t Text Dummy_Edit;
Edi t Text NoSi nul ation_Edit;

Text Vi ew El apsedTi me_Resul t;

Text View Price_Result;

@verride

protected void onCreate(Bundl e savedl nstanceState) {
super . onCr eat e( savedl nst anceSt ate) ;
set ContentView( R | ayout. activity_el slasset_nt);
setTitle("ELS 1 ASSET");

Date_Edit[0] = (EditText) findViewByld(R id.Basedate);
Date_Edit[1] = (EditText) findViewByld(R id.Redenptionl);
Date_Edit[2] = (EditText) findViewByld(R id.Redenption2);
Date_Edit[3] = (EditText) findViewByld(R id.Redenption3);
Date_Edit[4] = (EditText) findViewByld(R id.Redenption4);
Date_Edit[5] = (EditText) findViewByld(R id.Redenption5);
Date_Edit[6] = (EditText) findViewByld(R id.Maturity);
Coupon_Edi t[ 0] =(EditText) findViewByld(R id.Couponl);
Coupon_Edi t[1] =(EditText) findViewByld(R id.Coupon2);
Coupon_Edi t[2] =(EditText) findViewByld(R id.Coupon3);
Coupon_Edi t[3] =(EditText) findViewByld(R id.Coupond);
Coupon_Edi t[ 4] =(EditText) findViewByld(R id.Coupon5);
Coupon_Edi t[5] =(EditText) findViewByld(R id.Coupon6);
Strike_Edit[0] =(EditText) findVviewByld(R id.Strikel);
Strike_Edit[1] =(EditText) findVviewByld(R id.Strike2);
Strike_Edit[2] =(EditText) findViewByld(R id.Strike3);
Strike_Edit[3] =(EditText) findViewByld(R id.Striked4);
Strike_Edit[4] =(EditText) findVviewByld(R id.Strike5);
Strike_Edit[5] =(EditText) findVviewByld(R id.Strike6);

Risk_free_rate_Edit= (EditText) findViewByld(R id.R sk_free_rate);

Vol atility_Edit = (EditText) findViewByld(R id.Volatility);
Knock_in_Barrier_Edit = (EditText) findViewByld(R id.Knock_in_Barrier);
Dummy_Edit = (EditText) findViewByld(R id.Dumy);

NoSi mul ation_Edit = (EditText) findviewByld(R id.NoSinmulation);

El apsedTi me_Resul t = (TextView) findViewByld(R id.El apsedTine);
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Price_Result = (TextView) findViewByld(R id.Price);
Cal cul ate_button = (Button) findViewByld(R id. Calculate);
Cal cul at e_button. set OnC i ckLi st ener (new Vi ew. OnCl i ckLi stener () {
public void ondick(View arg0) {
long start = SystemcurrentTimeM11is();
int M tot_date;
int check_daylnt[] = newint[len];
long[] check_day = new long[len];
doubl e r, vol, Knock_i n_Barrier, dumy, a, b, ran;
double dt = 1.0 / 365;
doubl e sum = 0.0;
doubl e[] coupon_rat e=new doubl e[| en];
doubl e[] strike_price=new doubl e[l en];
doubl e[] S;
doubl e[] i ndexs;
doubl e[] payoff;
doubl e[] tot_payoff = new double[len];
doubl e[] disc_payoff = new double[len];
doubl e[] paynent = new doubl e[l en];
String[] Date = new String[len+l];
String[] Coupon_String = new String[len];
String[] Strike_String = new String[len];
String Risk free_rate_String,Volatility_String, Knock_in_Barrier_String;
String Dummy_String, NoSinulation_String;

for (int i =0; i <len+l; i++) { Date[i] = Date_Edit[i].getText().toString();

for (int i =0; i <len; i++)

{ Coupon_String[i] = Coupon_Edit[i].getText().toString();

Strike_String[i] = Strike_Edit[i].getText().toString(); }

Risk_free_rate_String=Ri sk_free_rate_Edit.getText().toString();
Vol atility_String=Volatility_Edit.getText().toString();
Knock_i n_Barrier_String=Knock_in_Barrier_Edit.getText().toString();
Dummy_Stri ng=Dummy_Edi t . get Text ().toString();
NoSi mul ati on_St ri ng=NoSi nul ati on_Edit.get Text().toString();

if (Date[O].trin().equals("")) { Date[0] = "20170714"; }
if (Date[1].trin().equals("")) { Date[1] = "20180110"; }
if (Date[2].trin().equals("")) { Date[2] = "20180711"; }
if (Date[3].trin().equals("")) { Date[3] = "20190110"; }
if (Date[4].trinm().equals("")) { Date[4] = "20190710"; }
if (Date[5].trin().equals("")) { Date[5] = "20200110"; }
if (Date[6].trin().equals("")) { Date[6] = "20200710"; }

if (Coupon_String[0].trim().equals("")) { coupon_rate[0]=0.0225; }
el se { coupon_rate[0] = Doubl e. par seDoubl e( Coupon_String[0]); }

if (Coupon_String[1].trin().equals("")) { coupon_rate[1]=0.045; }
el se { coupon_rate[1l] = Doubl e. parseDoubl e( Coupon_String[1]); }

if (Coupon_String[2].trinm().equals("")) { coupon_rate[2]=0.0675; }
el se { coupon_rate[2] = Doubl e. parseDoubl e( Coupon_String[2]); }

if (Coupon_String[3].trinm().equals("")) { coupon_rate[3]=0.09; }
el se { coupon_rate[3] = Doubl e. parseDoubl e( Coupon_String[3]); }

if (Coupon_String[4].trim().equals("")) { coupon_rate[4]=0.1125; }
el se { coupon_rate[4] = Doubl e. parseDoubl e( Coupon_String[4]); }

if (Coupon_String[5].trin().equals("")) { coupon_rate[5]=0.135; }
el se { coupon_rate[5] = Doubl e. parseDoubl e( Coupon_String[5]); }

if (Strike_String[O0].trin().equals("")) { strike_price[0]=95; }

el se { strike_price[0] = Double.parseDouble(Strike_String[5]); }
if (Strike_String[1].trim().equals("")) { strike_price[1]=95; }

el se { strike_price[1l] = Doubl e. parseDoubl e(Strike_String[1]); }
if (Strike_String[2].trinm().equals("")) { strike_price[2]=95; }

el se { strike_price[2] = Double.parseDouble(Strike_String[2]); }
if (Strike_String[3].trim().equals("")) { strike_price[3]=90; }

el se { strike_price[3] = Double.parseDouble(Strike_String[3]); }
if (Strike_String[4].trinm().equals("")) { strike_price[4]=90; }

el se { strike_price[4] = Doubl e. parseDoubl e(Strike_String[4]); }
if (Strike_String[5].trinm().equals("")) { strike_price[5]=90; }
el se { strike_price[5] = Double.parseDouble(Strike_String[5]); }
if (Risk free_rate_String.trim().equals("")) { r = 0.0139; }

}
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el se { r = Doubl e. parseDoubl e(Ri sk_free_rate_String); }
if ( Volatility_String.trin().equals("")) { vol = 0.2085; }
el se { vol = Doubl e. parseDoubl e(Volatility_String); }
if (Knock_in_Barrier_String.trim().equals("")) { Knock_in_Barrier = 0.65 * 100; }
el se { Knock_in_Barrier = Doubl e. par seDoubl e( Knock_i n_Barrier_String) * 100; }
if (Dumy_String.trinm().equals("")) { dumy = 0.135; }
el se { dummy = Doubl e. par seDoubl e(Dummy_String); }
if (NoSinmulation_String.trinm().equals("")) { M= 1000; }
else { M= Integer.parselnt(NoSinulation_String); }
try { for (int i =0; i < len; i++)

{ check_day[i] = diffCOf Date(Date[0], Date[i + 1]);

check_daylInt[i] = (int) check_day[i]; }

} catch (Exception e) { e.printStackTrace(); }
tot_date = check_daylnt[len - 1];
a =(r- Math.pow(vol, 2)/2)xdt;
b = vol *xMath. sqrt(dt);
doubl e[] arr_ran = new doubl e[ tot_date];
S = new doubl e[tot_date + 1];

S[0] = 100.0;
for (int i =0; i <len; i++) { paynent[i] = S[0] * (1.0 + coupon_rate[i]); }
for (int j =0, j <M j++) {

int repay_event = 0;
doubl e minn = 100. 0O;
for (int i =0; i < arr_ran.length; i++)
{ ran = random next Gaussi an();
arr_ran[i] = ran;
S[i + 1] = 9[i] = Math.exp(a + b * arr_ran[i]);
if (S[i +1] <mnn) { minn = S[i +1]; } }
indexs = new doubl e[]{S[check_daylnt[0]], S[check_daylnt[1]], S[check_daylnt[2]],
S[check_dayl nt[3]], S[check_daylnt[4]], S[check_daylnt[5]]};
payof f = new doubl e[| en];
for (int n =0; n < len; n++) {
if (indexs[n] >= strike_price[n]) {
payof f[n] = paynment[n];
repay_event = 1;
break; } }
if (repay_event == 0) {
if (mnn > Knock_in_Barrier) { payoff[payoff.length - 1] = S[0] * (1 + dumy); }
el se { payoff[payoff.length - 1] = S[S.length - 1]; }

}
for (int k =0; k <len; k++) { tot_payoff[k] = tot_payoff[k] + payoff[k]; }

for (int i =0; i <len; i++) {
tot_payoff[i] = tot_payoff[i
di sc_payoff[i] = tot_payoff[
sum += di sc_payoff[i]; }

long end = SystemcurrentTimeM11is();

El apsedTi ne_Resul t. set Text ("El apsed time : \n" + ( end - start )/1000.0 +" sec");

Price_Result.setText("Price : \n" + sum;

1/ M
i] » Math.exp(-r * check_day[i] / 365.0);

1)
}

public void onBackButtonC icked(ViewV) {
Toast . makeText (get Appl i cati onContext (), "Back", Toast.LENGTH LONG) .show();
finish(); }
public long diffOfDate(String begin, String end) throws Exception {
Si npl eDat eFormat formatter = new Sinpl eDat eFor mat ("yyyyMwdd") ;
Dat e beginDate = formatter. parse(begin);
Date endDate = formatter. parse(end);
long diff = endDate.getTine() - beginDate.getTinme();
long diffDays = diff / (24 » 60 * 60 * 1000);
return diffDays;
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