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Introduction

Whether a few decades ago financial derivativesravpart of several privileged foreign
persons’ vocabulary, nowadays there are frequemslgd financial terminology like
forward, futures, option, swaby less informed people. Therefore, we have toerak
segregation between financial derivatives instrusiavithin a standardised form, i.e. a
stock exchange and over the counter negotiatediimsnts, because the latter one, have
brought a bad fame to financial derivatives mabeginning with the financial crisis that
started in 2007. Analists highly influenced and¢a@maged by Warren Buffet, consider
that the financial derivatives, so called toxiceassare the main cause of this turmoil. It
has to be emphasised that these ,mass distructeapans” refer to non regulated
financial instruments that were designed to andwearious requirements and that were
not traded on a regulated market. The present tfaiepaper is aimed to analyse the
regulated financial instruments field, given thghcurrent importance of this matter and

the opportunities offered by their usage.

Any investor, institutional or individual, that owrassets is subject to price fluctuation
risk, being forced to protect himself against susks. Financial derivatives have been
the best solution to these needs, being a nonegdide risk management instrument. It is
highly acknowledged that the main purpose of fim@nmstruments’ utilization is the
control and management of risk. The risk that theepchanges until the maturity date is
very high. In Romania, the most influenced categmyformed by importers and
exporters. Financial derivatives market providesséhusers with instruments that protect
against foreign currency risk.

Financial institutions use the financial derivasiveot only for hedging purposes but also
for speculative reasons. The speculators providekenhaliquidity, contributing to
enhancing its price efficiency, because they redneelifferences between call price and
put price. They contribute to ensuring the futuremket stability through assuming risks
and offering liquidity and capital.



Another important category on the futures markethes arbitragers that interfere for a
gain when they identify arbitrage opportunities e market, resetting the market
equilibrum. The mixed presence of the three categasf market participants increases

the market efficiency.

In the last decades the regulated financial instnisr market has known a continuous
expansion, becoming more and more important iffitfance field. In what concerns the
domestic situation, the Romanian futures marketdtréollows the global dynamics,
validating the expansion expectations. 2006 wasngportant year for Sibiu Stock
Exchange (SIBEX) because the number of positions hacreased by six times in
comparison with the previous year. Nevertheless fittencial derivatives market is not
used at its full potential regarding both risk mgeraent and speculation opportunities.
The lack of interest towards the financial derivesi might be determined by the fact that
the Romanian market participants are not propaftyrmed on the advantages embedded

in futures and options contracts utilization.

Even though the Romanian futures market is in aipient phase, the financial derivaties
have represented a main concern for many finaramalysts, but this interest was
represented only in theoretical level, without suped by the empiric level. In the
international specific literature there are studibat analyse the efficiency of most
developed futures’ markets. Oftenly, these analgsegrate contradictory results due to
different timelines of the study or different thebcal approach. Therefore, the efficiency
of futures market remains a disputed matter opdoedurther analysis, especially in
Romania. This is another reason for our concernutatios direction and our strive in
bringing several arguments for the increase ofetthécational and informational among

financial derivatives and also their utilizationr fisk management purposes.

In the thesys’s first part we outlined the theaatiframework of financial derivatives
instruments which are of utmost popularity in Roman.e. the futures and options
contracts. Further to a synthetical presentatidhemain theoretical aspects referring to

futures contracts and to their typology, we presgnby examples, the main operations



with futures contracts: hedging, speculation artige. In what concerns the latter
operation, we identified all the cash and carryteae opportunities existing for DESIF5
futures on the Sibiu Stock Exchange for the peBodhnuary 2005 — 26 August 2011.
Subsequently, our concern was directed to definopions, their price sensitive
influencing factors, as well as simple and mixedtsgies that may be built up by using
them. For each type of strategy, we created ampbeagraphically represented as chart
using MATLAB, which is a programme that offers eefrdly environment for pricing and
representing such assets.

The options contracts’ typology is more and moréeyidetermining the necessity of
developing news complex pricing models, that contdi the potential price influencing
variables. In the first part of the second chapterpresented classical options pricing
models, Black-Scholes model for European optiorstaa binomial model for American
options, and also newer valuation models for Anarioptions (Barone-Adesi Whaley

model).

For testing the Romanian options market efficiemey have chosen the most traded
contract on Sibex, i.e. options having underlyisgat the futures contract on SIF5 shares
and we have tested the assumptions in which thg eeercise premium of an American
put option is positively corelated with the degmeenhich the option is in the money,

with the period remaining until maturity, with thisk free rate and the volatility.

The third chapter concentrates on the price seitgittoeficients influence depending on
the influencing factors variation in developingaséigies aimed to manage optimally all
the associated risks. The volatility is also venportant because the way in which this
parameter is estimated depends on the option'srétieal price. One of the Black-

Scholes model assumptions according to which thatility is a constant parameter and
may be determined based on historical data doesanespond to reality. In practice, the
volatility of the underlying asset is a variablergraeter that may be estimated through
reversing the Black-Scholes equation, begining wite option market price. This

volatility for which the theoretical price is equt the market price is called implied



volatility. There exists specific literature dealied to estimating the volatility and its
connection with the strike price, correlation knoas volatility smile, or the conection
between the volatility and the options maturityhe term volatility structure. Testing
these corelations on the Romanian options markquite difficult because of the low

market’s liquidity.

If the concept of efficiency is not quite unknowor the Romanian spot market, this
matter being treated within many scientifical papdan what concernes the futures
market efficiency there are very few analyses. $twmes may be interesed to establish the
futures market efficiency because this could previdem with usefull information for
setting profitable strategies the would beat theketa Therefore, in order for the study to
be complete the final chapter is dedicated to rigsthe two components of DESIF5
futures market efficiency: pricing efficency andfarmational efficiency. We can
consider the pricing efficency as a component &drimational efficiency. Thus we can

conclude that an informational efficient markeglso pricing efficient.

There is no doubt that the concept of perfect iefficy is utopian, but it would be unfair
to classify all the markets as inefficient, irresipee of their development stage. In this
context it is expected that developed markets Hagher efficiency degree than the
emergent markets. The explanation consists in &doe that a more detailed analysis
realized by traders on higher liquidity markets idbdoensure the rapid elimination of
arbitrage opportunities generated by either liramon-linear dependencies. That's why
in the specific literature is introduced a new ceptcof markets ranking, depending on

their efficiency — relative efficiency.



The summary of PhD thesis’s chapters

The summary of chapter 1

The financial derivatives — Theoretical approachedrading strategies

1.1. Futures contracts — Definition, typology, sactions

1.2. Options - Definition, typology, transactions

The thesis’s first chapter is dedicated to the nbigzal framework of financial derivatives
instruments which are of utmost popularity in Roman.e. the futures and options
contracts. Adequate use of these financial prodwgsesents a delicate problem and, as
a consequence, a good knowledge and understandibgtlo specific elements and
operations and strategies formed by using themecgssary. The main purpose of the
first chapter is to provide fundamental informatmaithout which this scientific paper
could not continue.

A synthetic definition of financial derivatives ddube the following: financial
derivatives are future contracts whose value depeandthe spot market price of an
underlying asset (shares, bonds, currencies, siteaites, stock indices, goods etc.). The
main categories of financial derivatives that anerently traded in Romania are futures

and options contracts.

Each time when defining the futures contracts,slaet point in the specific literature is
the basis fomr, i.e. the forward contracts. Similarforwards contracts a futures

contract represents an agreement between two parties tortioysell an asset at a future
date and at a price fixed set when the transacti@oncluded. In contrast with forward
contracts, the futures contracts are standardirdept for the price that is negociated

between parties, all the elements are standardihed maturity, the contract volume,

L A forward contract is an agreement concluded emtter the countefOTC) market, to sell or to buy an
asset at a future date and a certain price.



guotation steps, maximum addmited variation, desskeancrease risk) according to the
specifications of each futures contract. Futures wsed for the follwing three main
purposes:

» for hedging against various risks

» for financial market speculations

» for arbitrage operations

As a preamble to analysing the futures marketiefiicy, we have identified the arbitrage
opportunities on SIBEX market for DESIF5 futuresract, with 3 months maturity, in

the period 3 January 2005 — 26 August 2011. Ihjtiak identified 1393 possibilities that
could have been realized in the indicated timela®l after we took into account the

transaction costs, the number of possibilitiesdigsificantly decreased to 349.

Options are contract whose value depends on one or morerlymdy elements’
evolution, as follows: interest rate, foreign cay rate, stock excahnge indices, shares,
bonds, futures contracts etc. (NBR Norm 10/2002)cdnstrast with futures contract, an
option is a sell - buy contract concluded betweren parties, which gives the buyer the
right, but not the obligation to bugdll option) or to sell put optior) a certain quantity of
goods, currencies, commodities or financial deivest at a fixed predetermined price
(strike price) at maturity (European options)or another date before the maturity
(American options)In order to be granted this right, the buyer pthes seller a price

called premium.

In order to develop a strategy on the options ntarkeestors have to define their
expectations regarding the trend of the underlgsget and its volatility degree. Options
trading srategies may be clasified in simple stjiate (long call, short call, long put, short
put, spread) and mixed strategies (straddle, sthigp, strangle). For being sure that these
strategies, most of the times complicated onesuaderstood, we included an example
for each of them, and subsequently presentedatifhr MATLAB program.
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The summary of chapter 2

Models for pricing options and the efficiency of ptions market

2.1. Black-Scholes model

2.2. Models for pricing American options

2.3. Empirical study on efficiency of options marke

In the first part of chapter two we presented tre@nnmodels for pricing options that we

were needed for empirical testing of the efficieopyions market.

Pricing options theory has its roots in Bachelieg'search (1900) who used Brownian
motion to evaluate French options on governmentibo@nly in the early '70s options
valuation methods have begun to gain consistencthéyetermining by Fischer Black
and Myron Scholes formula for calculating the praé&uropean options.

Black and Scholes (1973) are pioneers in pricingjoaptheory. They started from the
premise that if options are properly evaluatedreloan be certainly no gain from the sale
and purchase of options and underlying assd$ig this principle, they introduced a
formula for determining the theoretical value of aption. Black-Scholes model for
determining the price of a European option is wideded in practice because it requires
knowledge of observable parameters: the underlgasgt price, the strike price, the time
to maturity of the option, the continously compoeddisk-free rate and a parameter to
be estimated independently, the underlying assa@tgify. The model is based on a set
of assumptions of which the most restrictive ane: inderlying asset yield are normally
distributed, volatility remains constant throughdhe life of the option, there are no

transaction costs and it can borrow money at siefree rate.
Unlike Black and Scholes who used the principleafdtinuous valuation, Cox, Ross and

Rubenstein designed the binomial model for caloudathe price of an American option,

based on the approximation of a continuous proaéésa discreet one. This model was

11



presented in 1979 i@ption Pricing: A Simplified ApproaciModel summary consists in
simulation of underlying asset price evolution hyiding the time to maturity in a
certain number of short periods. Binomial methodugeful and very popular for
American call and put on a stock providing dividen@ihe basic principle of this model

is that the underlying asset price can either emxeeor decrease in the next period.

Barone-Adesi & Whaley (1987) presented in the pag#icient Analytic Approximation
of American Option Valuesd model for pricing American options on stock®icks
index, currencies and futures. BAW model is basedio analitical aproximation but it
has a high accuracy, errors are generaly small ®resptions on underlying asset with a
high volatility. Some errors ocurr for options wilibnger maturities, the method being

recommended for options with maturity up to oneryea

The efficiency of options market can be analyzethwome models based on tests or by
checking the principle of non arbitrage opport@stiSince the second approach involves
both testing efficiency market and elements ofarst valuation, most empirical studies
are bazed on the principle that the market is iefiicif the condition of absence of

arbitrage opportunities is validated.

The principle of non arbitrage is based on two dios: the lower boundary conditions
and the put-call parity relationship. The firs ctimh refers to the fact that the value of
an option can never be less than its intrinsic &althe put-call parity relationship was
first sugested by Stoll (1969), and later extenaled modified by Merton (1973a,1973Db).
Further, many papers have analised the put-caityp&ould and Galai (1974), Galai
(1978), Klemkosky and Resnick (1979), Bhattachgy@283), Geske and Roll (1984),
Evnine and Rudd (1985), Gray (1989), Taylor(19®phwn and Easton (1992), Easton
(1994), Wagner, Ellis and Dubofsky (1996), Brought@€Chance and Smith(1998),
Mittnik and Rieken (2000 ), Brunetti and Torrice(R005), Weiyu Guo and Tie Su
(2006), Hoque, Chan and Manzur (2008), etc.

12



The put-call parity formula is not identically wvalifor American options. Yet, the
principle of non arbitrage is useful in calculatioh the value of early exercise premium.
The early exercise premium is the difference itg@hbetween an American option and an

otherwise identical European option.

The estimate of early exercise premium (EEP) ificdit because simultaneous liquid
markets for American and European identical optidmshot exist. In this study we have
used American put options with futures contractsStiFs as underlying asset (common
stocks issued by SIF Oltenia S.A.), these beingntbst liquid options on Sibex. The
analysed period is January 2009 - June 2010, atimhspmaturity is three months.

In this study we will try to investigate if the exese premium EEP of an American put
option is dependent on the degree in which theoopis in the money, the time to

maturity, the risk free rate and the volatility.elfollowing model was used in this sense:

EEPPM = Cl +C2Mt + C3-rt +C4rft +CSJt +£i,t (1)

where

EEPR,— the exercise premium before maturity for the Awaer put option;
M — the degree in which the option is in the money;

T —the time to maturity;

ri —risk free rate;

o — volatility;

¢ —residual variable.

In order to estimat&ER, we have subtracted the put premium, calculated thi¢ aid of

the PCP relationship for European options, fromnilaeket price of the American option:
EER, =P-p (2)

where:

P -the price of the American put option on Sibex;

13



Table 1 presents the results obtained when hisloviglatility is used. Using historical
volatility leads to a surprising result opposite ittvestors’ expectations. Yet, other
financial studies (Lee J., Xue M., 2006) using shene type of volatility, have identified

the same negative impact of the volatility on tkereise premium.

Table 1. Modeling EEP for American put options using moneyess, time to
maturity, risk free rate and historical volatility as exogenous variables.

EER =c, +c,M + T +c,r; +C0
-+ o+ - -
R? 0.821648
Adjusted R® 0.807660
c -0.348376%*
1 (-5.903748)
0.539612**
C
(12.70999)
c 0.227811*
3 (1.861853)
c -0.009743
4 (-0.790925)
-0.152022%*
Cs
(-2.458741)

Source: Authors’ processing
Note:** significance at a confidence level of 95%;
*** gignificance at a confidence level99%;.

As it was expected, the coefficient of M (defineslaaproportion between X and F) is
positive and statistically significant, which meahst the EEP increases with M. as M

increases and the option is more in the monegdbimes more valuable.

The value of the put option increases with the timematurity which leads to a more

valuable exercise premium before maturity.

The interest rate and volatility effects dependlm degree in which the option is in the
money. As shown in table 1, the risk free rate apldtility coefficients are negative. As
far as the interest rate is concerned, as it ise®ahe present value of the strike price

diminishes leading to the superiority of the cutrprice of the futures contract on the

14



option’ strike price. As the interest rate inceegsthe put option will probably be more

out of the money, diminishing the value of the eis& premium.

The majority of the studies is modeling the earkgreise premium using the implied
volatility under the assumption that the market@requals the theoretical value of the
option. The results of these studies are more asid, confirming investors’
expectations through a positive impact of the withabn the exercise premium. Table 2

presents the results of the econometric model wiserg the implied volatility.

Table 2. Modeling EEP for American put options using moneynss, time to
maturity, risk free rate and implied volatility as exogenous variables.

EEPp=C1+Co*M+C3* T +C4* 11+C5* Gimpi
-+ + - +
R? 0.868627
Adjusted R® 0.858323
c -0.394308***
! (-7.732621)
c 0.570962**
2 (15.41261)
c 0.527626**
3 (4.761319)
-0.041749%
Ca (-5.493082)
c 0.097745%*
> (5.142466)

Source: Authors’ processing
Note:** significance at a confidence level of 95%;
*** significance at a confidence levdl99%;.

Opposite to the previous case, we observe thabelfficients except for the interest rate
are positives, confirming the results acknowledgedthe financial literature. The
estimated coefficients are statistically significalhe coefficient of the implied volatility

indicates that the exercise premium increasestiwéhncrease in volatility.

Concluding, we may assert that the early exeraisenum for short-term American put

options is revealing in identifying arbitrage opfmities. The probability of early

15



exercise is positively influenced by the degrewimch the option is more in the money.
The EEP of a put option is likely to increase wiltle proportion of the strike price in the
price of the underlying asset.

The time to maturity was also expected to have satige effect on the premium as the
owner of a long term option has the same opporamés the owner of a short term one,
plus other opportunities derived from the time esce® maturity.

As far as the interest rate is concerned, an igergall lead to a reduction of the present
value of exercising the optioAs a result, the opportunity of exercising becommese

attractive, and the EEP is expected to increade tivé reduction of the interest rate.

The effect of the implied volatility confirms whatvestors might expect: a higher
volatility leads to a more consistent exercise poem The volatility estimation method
remains the main challenge in modeling the exemiseium and evaluating the options
This is a controversial issue both in theory andcfice. A more rigorous analysis of

different volatility estimation methods will makieet subject of future research.

The empirical results of our study are in accoreatw those obtained by Zivney and
Sung pointing out the importance of the exercisgum before maturity in constructing
evaluation models for American put options. In ttisdy we have computed the exercise
premium for American put options based on the pilit-parity. According to some
approaches, the exercise premium is estimated b@sefinerican options’ evaluation
models. We consider exciting this alternative and we intéadfurther develop this
methodology in our future research.
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The summary of chapter 3

Management of financial risks with options

3.1. Delta hedging

3.2. Gamma hedging

3.3. Vega hedging

3.4. Static hedging

3.5. Historical volatility vs. implied volatility

The easiest and known hedging strategy that usegatiees is static hedging which
involves opening a certain position and waiting tesult at the end of the period. The
investor does not modify the structure of the midfbetween the beginning and the end
of the period even if the price changes, what maifite the portfolio value at maturity.
This technique provides only partial protectionduese delta remains constant during the
hedging. The alternative is therefore to adjusigoically the portfolio, this strategy
being known aslinamic hedgingThe most popular dinamic strategies are: delting,

gamma hedging, vega hedging.

Estimating volatility is the most delicate aspetttihe evaluation of an option as the
option price is very sensitive to the changes ofatdy. This approach has been
criticized especially because investors’ percepgtion risk are linked exclusively to the
past variation of prices. Therefore we can say ithet a subjective estimate of market
volatility, that is a significant difference betwedhe option market price and its
theoretical value. Thus it is considered that aerappropriate estimate of volatility is

implied volatility.
Implied volatility is the future theoretical vollaty of the underlying asset obtained with

the current price of the option. Implied volatility calculated by the reversal running of

the valuation options models (Notger C., 2005).
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The researches on evolution of volatility concludleat it is strongly correlated with the
maturity and the option strike price. The functitvat reflects the relationship between
implied volatility and the strike price is calledlatiliy smile

The next figure presentsvelatility smilefor a call option on DESIF5 futures contract
with the maturity in December 2009, traded on 32009, close price for DESIF5
DECO09 being 0,9801 lei/share.

Figure 1. Volatility smile for options on DESIF5 DEC09

Volatility smile
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0,3

0,2 \ \ \ \ \ \ \ \
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Pret de exercitare
Source: Authors’ processing

As we can see, the correlation between impliedtiityeand strike price observed on the
well-developed world market are also confirmed g Romanian options market: calls
deepin the moneyave a higher implied volatility decreasing unfitions becomat the
moneyand then to rise again as options approawchof the moneySo, the previous

figure confirm the presence of volatility smile te Romanian market.
In addition to the volatility smile, traders takea account the volatility term structure in

pricing options. This notion reflects the corradatibetween volatility and maturity.

Figure 2 shows the evolution of volatility to thené to maturity for options that were

18



traded on 13.03.2009, with the underlying on DESIR®g strike price 0,4 lei/share and
the maturity on March, June, September and Decef0:9.

Figure 2. Volatility term structure
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As can be seen in previous figure, the volatilggn structure for the most liquid options
on the Romanian market has approximate the samee g that observed on the
developed markets. Surprisingly, the contract whté maturity in December has a high
level of implied volatility (56,09%). A possible pbanation could be the low liquidity

facing the Romanian futures market.

Volatility surface combine the volatility smile érthe volatility term structure. An
example of volatility surface that might be usedffweign currency options is shown in
table 3. The entries in the table are the impliethtlities calculated from the Black-
Scholes model. At any given time, this entries egpond to options for which reliable
market data are available.

Table 3. Example of volatility surface

Strike
Maturity 0,4 0,5 0,6 0,7 0,8
1 month 34,6 33,1 32,0 33,4 34,9
6 months 33,2 33,3 32,0 33,4 34,6
9 months 35,1 33,7 32,5 33,9 34,4
12 months 34,8 34,0 33,5 34,2 35,1

Source: Authors’ processing
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The graph below shows the volatility surface frdama previous table.

Figure 3. Volatility surface

Suprafata de volatilitate

Volatilitatea implicita

Pretul de exercitare Scadenta

Source: Authors’ processing

Since there are no available data for al strikegsriand all maturities and the prices of
out of the money options with longer maturitiemegn unchanged for a long time, to

complete the volatility surfaces can be used imtatpon techniques.
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The summary of chapter 4

Empirical study on Romanian futures market

4.1. Pricing efficiency

4.2. Informational efficiency

The most studies on informational efficiency ofuitets market test the efficiency on the
premise that the futures should be unbiased egsddtthe future spot prices. Chen Leig
& Zheng Zhenlong (2008) distinguished between pgcefficiency and informational

efficiency and point out that the two concepts $thaot be confused.

Pricing efficiency of futures market refers to hdwures price is established by the
market so there is no arbitrage opportunities and the investors’ expectations on the
future evolution of spot price. We consider priciefficiency as part of informational
efficiency so that we can say that if a futures katis informational efficiency is also

pricing efficiency.

In the empirical study effectuated for testing grieing efficiency of futures market we

have used American put options with futures coméram SIF5 as underlying asset
(common stocks issued by SIF Oltenia S.A.), thesedothe most liquid futures contracts
on Sibex. We have grouped the DESIF5 futures biunty into four categories. The

analysed period is January 2005 - August 2011.

The first step in testing the pricing efficiency faftures market involves testing the

stationarity of the series df, s and(r«-q)(T-t). For this, in the present study we applied
Augmentedickey — Fuller test and obtained the followingui¢s
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Table4. Results of the Augmented Dickey — Fuller test

DESIF5 3 months fi Af, S As fes (reg)(T-1)
Intercept -1,263634 | -40,30426 | -1,306426 | -35,23780 | -7,530081 | -4,851951
Trend and intercept -1,920899 | -40,32651 | -1,962410 | -35,26215 | -8,509438" | -5,205633
No trend and no | -0,818224 | -40,31654 | -0,821476 | -35,24807 | -6,356603 | -4,558341
intercept

DESIF5 6 months fi Af; S As frs (reg)(T-1)
Intercept -1,092801 | -33,43237 | -1,109457 -32,37186 | -5,517736° | -2,892383
Trend and intercept -1,881543 | -33,44417 | -1,847133 | -32,3843%4 | -6,688765 | -3,033649
No trend and no | -0,759051 | -33,44495 | -0,788851 | -32,38407 | -3,190723" | -2,712147
intercept

DESIF5 9 months fi Af; S As fes (req)(T-1)
Intercept -0,778358 | -30,69679 | -0,938982 -28,75995 | -4,298409" | -5,085488"
Trend and intercept -1,195860 | -30,68148 | -1,270130 | -28,74616 | -6,142988" | -6,252168"
No trend and no | 0,928868 | -30,70020 | -1,041502 -28,76555 | -2,116391 | -2,350949
intercept

DESIF5 12 months fi Af, S As frs (req)(T-1)
Intercept -0,935604 | -26,22542 | -1,239667 -24,61899 | -4,560376" | -2,090650
Trend and intercept -0,865380 | -26,22352 | -1,074415 | -24,61716 | -5,797715" | -2,104947
No trend and no | -1,059585 | -26,22549 | -1,368018 | -24,62176 |-1,953520 | -2,091407

intercept

* denotes significance at 10% level

Source: Authors’ processing
Note *** denotes significance at 1% level
** denotes significance at 5% level

Table 4 reports the ADF results of the series gffldures prices, the first difference of

log futures prices, log spot prices, the firsteliéinces of log spot prices, the basis and the

cost of carry. It shows that futures prices anat gpices seriebly is not rejected while

the first difference of log futures prices, thesfidifferences of log spot prices, the basis

and the cost of carry are stationary series. Adngrtb the result of table 4, the pricing

efficiency of DESIF5 futures could be tested by lempenting cointegration tests fok

ands; or with the regression analysis using the modets, =a + B(r, —q,)(T —t) + &, .

To test the cointegration of nonstationary sesassed the Johansen test.
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Table 5. Results of Johansen cointegrations test betwe&rand s

Hypothesized No. of | Eigenvalue Trace statistic Max-eigen statistic
CE(s)

DESIF5 3 months

None 0,028631 46,14520 4456163
At most 1 0,001032 1,583570 1,583570
DESIF5 6 months

None 0,016589 23,79695 22,04706
At most 1 0,001327 1,749884 1,749884
DESIF5 9 months

None 0,016811 19,10773 17.69971
At most 1 0,001348 1,408024 1,408024
DESIF5 12 months

None 0,025004 23,02573 19,87796
At most 1 0,004002 3,147771 3,147771

Source: Authors’ processing

Note * denotes significance at 5% level

Since the seriok-s and(r+-q)(T-t) are stationary, we can test the followifigg=a+ f(r-

qy)(T-t)+ & and obtain:

Table 6. Results of regression analysis

f-s=a+p(r-0)(T-t)+ &
a ’g R2 R2
DESIF5 3 months 0.013154*** 1.922828*** 0.257847 0.257365
(8.754344) (7.827199)
DESIF5 6 months 0.050038*** 0.948681 0.257849 0.257291
(20.42327) | (9.461038)***
DESIF5 9 months 0.083825*** 0.679279 0.329304 0.328668
(27.30145) | (10.23043)***
DESIF5 12 months 0.113352*** 0.499111%** 0.329290 0.328448
(30.68978) (8.761136)

Source: Authors’ processing
Note *** denotes significance at 1% level
We can notice thatr #0 and ,[3’#1, which is contrary to the requirements of pricing

efficiency. In other words, the two coefficients/age siginificantly from the desiteratum

of pricing efficiency. Therefore, DESIF5 futures is not eficient in prie For testing the

Za=0si B=1.
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causality betweem\f, and As, we establisehed a vector error correction modedlbich

we have implemented the Granger causality test.

Table 7. Results of Granger causality test

Dependent variable Chi-sq Df Prob.
DESIF5 3 months
Af; 51,56029 6 0,0000
AS 22,30536 6 0,0011
DESIF5 6 months
Af; 25,65858 12 0,0120
A 40,37483 12 0,0001
DESIF5 9 months
Af; 32,18401 12 0,0013
A4S 45,01934 12 0,0000
DESIF5 12 months
Af; 61,43579 12 0,0000
A4S 33,8305 12 0,0007

Source: Authors’ processing

In all cases, the null hypothesis is rejected at I1&¥el. In other words, we can not
establish with certainty which of the variable pkayeading role becausks is a cause

for Af and the reverse is also true.

Following the empirical results obtained, we codeluhat the manner in which the
futures price is fixed for DESIF5 futures for dflet four maturities does not satisfy the
conditions of the pricing efficiency.

Most studies on the informational efficiency subwnit the idea that the deviation from
random walk process is perceived as a deviatiom filoe hypothesis of informational

efficiency. This deviation is caused by the presavfdong or short run dependencies.

Long run dependencies can be tested with Hurstrexgo For testing the short run
dependencies of futures market we used the GeBpedtral Test (GST) proposed by
Escanciano & Velasco (2006) which can capture tbssible nonliniar dependencies

unlike the variance ratio test which captures ahéliniar dependencies.
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P-values for GST were calculated using a code imefged in MATLAB. For each
category of contracts, we determined the percermagiene windows for which p-value
is less than 0,5. The next table summarizes thaltse®f testing the short run

dependencies of DESIF5 futures market.

Table 8. Relative informational efficiency ranking for DESIF5 futures
% of windows for which p<0,05

DESIF5 3 months 64,38
DESIF5 9 months 75,65
DESIF5 6 months 75,73
DESIF5 12 months | 78,5

Source: Authors’ processing

If we follow each contract, we observe an alteoratof subperiods in which prices

follow a martingale process with subperiods in Whiiatures prices are characterised by

nonmartingale.

Further to aplying GHE test both static and dynarfoc testing the long range
dependencies on DESIF5 futures market, we noted ttiea market has a persistent
behaviour having a long range dependency for alt foupps of contracts. The results

of GHE test are presented in the nex table.

Table 9. Results of static GHE test

H(1) SE w
DESIF5 3 months 0,5638 0,0193 10,92765
DESIF5 6 months 0,598 0,0121 65,59661
DESIF5 9 months 0,58 0,0111 51,94384
DESIF5 12 months | 0,623 0,0184 44,68632

Source: Authors’ processing

Note*** denotes significance at 1% level
** denotes significarae5% level
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It is noted that fosr all four contracts reviewdtk market has a persistent behavior, so

long run dependencies are indentified.

The implementation of GHE test on rolling window®was for robust results concerning

the degree of marrkets’ informational efficiencytime.

Figure 4. The time evolution of H(1) of GHE test on rolling wndows

DERFS I junl DESFS £ junl

2L

DE&IFS 3 lunl DERFS 12 1unl

Source: Authors’ processing

Regarding the informational efficiency of DESIFSures market, we can say that the
futures contract market with a three months matuist "the most efficient” according to
the classification established by the General Sagketest. This is confirmed by both
indicators of relative efficiencyp-value, respectively the percentage of windows for

which the value op is below 0,05.

The GHE test results, both over entire period a agerolling windows, each of 512
observations, reflect the hypothesis acceptadengf memory for all four contracts over
all analysed period. The results of this study shbat the efficiency market is not a

static concept, and its intensity can vary overttime.
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In conclusion, in order to serve its basic funcsione. competitive price descovery,
management of risk, facilitating financing and pogion of efficient resource allocation,
the Romanian futures market must ,submit” on tfieient market hypothesis, thus the

price must reflect all available information.

Finally, this hypothesis is reduced to the fact th& futures prices should be unbiased
estimates for future spot prices. The novelty of study is that beside testing this
hypoyhesis reduced at testing pricing efficienceg, wsed two tests of predictability, the
General Spectral test and the Genelized Hurst exgotest, which identified the
presence of long and short dependencies on the iamfutures market.
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General conclusions

The present thesis has as main objective the pedsen of financial derivatives in

Romania not only regarding the theoretical fundamaierbut also empirical testing its
efficiency. Although the Romanian spot market is still yournidyas the the international
trend of continue expansion, because the multipteefits offered by this category of less
known financial instruments: high efficiency of nagmng foreign exchange risks,
flexibility, low trading costs, diversifying portho possibility and the placement

strategies, and the list may continue.

In the first part of our analysis we have realiaedintroduction in the theoretical area of
futures and options contracts, the most tradedralgres on the main futures market in
Romania — SIBEX. In order to increase the attrégtievel of these theoretical guidance,
we illustrated within the first chapter with examgplfor each trading strategy presented,
the examples being followed by chart representationMATLAB, that offer elegant
solutions in this respect. Moreover, as a preanibulanalyzing the futures market
efficiency, we identified arbitrage opportunities the last seven years referring to the
most liquid contract on SIBEX, that has as undegyasset SIF5 shares. Initially we
identified 1393 possibilities that could have beealized in the indicated timeline, and
after we took into account the transaction cosit®e humber of possibilities has

significantly decreased to 349.

The option market efficiency can be analyzed eithigh the aid of testing based models
or checking the lack of arbitrage opportunitieshpiple. Given that the second approach
involves, besides testing the efficieny market,ay valuation elements, most of the
empirical analyses are based on the principle thatmarket is efficient if the non
arbitrage oportunities principle is observed. Theeical results of our study follow the
same trend with those obtained by Zivney and Sumagesnphasize the importance of the
exercise premium before the maturity in setting Armaerican put options valuation
models. Further to analyzing these results we catlade that the exercise premium

before maturity for the American short term putiops is relevant in identifying
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arbitrage opportunities. The probability that artiap is exercised before maturity is

correlated with the period in which the optionnghe money.

The range of strategies regarding financial riskdgmeg offered by derivatives
insttruments in general and options in particutavery wide. The most simple and well
known strategy is static hedging that involves aithgpa certain position and waiting for
the result at the end of the period. Therefore #fiategy is closely dependent on the
established time horizon. The investor does notifydtle portfolio structure between
the start and the end of the hedging period evendin the prices are fluctuating, the
most relevant aspect being the portfolio value atumity. In fact, the parameters that
measure the option price sensitivity dependingheninfluenceing factors do not remain
constant towards the hedging period. In this wayew alternative arises, the operation

called dinamic hedging.

The sharpness of options theoretical price calmuais influencing the accuracy of
estimating the volatility. The historical volatilithas been challenged because the
investors’ perception regarding risk is exclusivddgsed on the way in which the
underlying asset’s price fluctuated in the pasteré&fore we can argue that it represents
subjective estimation of market volatility becaudehe significant differences between
market prices and theoretical prices. A top sotufior estimating volatility is implied

volatility that offers an image on the market exp&ons regarding volatility.

The correlation between implied volatility and eciee price (volatility smile) identified
on the most developed markets in the world is alsserved in the Romanian options
market: deep in the money call options have areas®d implied volatility, decreasing
untill the options are at the money, and afterwandsease again untill the options tend
to become deep out of the money. Besides volaslityle traders take into account the
volatility term structures for pricing options. @me Romanian market the volatility term
structure is not quite identical to the structubserved on international markets even for
the most liquid options. A possible explanation Imide the low liquidity of the

Romanian futures market.
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Most studies in the term market efficiency fieldttehe efficiency assuming that the
futures prices should be unbiased estimates farduspot prices. Chen Leig & Zheng
Zhenlong (2008) make the distinction between pgcefficiency and informational

eficiency and underline the fact that the two mettbe confused.

Futher to analizing the pricing efficiency of DESIFEontract the empirical results
conduct to the conclusion that the way in which fineres price is established for all
four maturities do not correspond to the efficiemonditions relevant for establishing the
price and implicitly to the assumption that the kedris informationally efficient. This

could be a consequence of the lack of maturityeohtmarket in our countryl the values
of estimated parameters significantly differ frorhet values that caracterize the

efficiency.

In what concerns the relative informational effimg DESIF5 futures contract with three
months maturity is the most efficient probably hesmof an increased liquidity. Further
to aplying GHE test both static and dynamic fotitgsthe long range dependencies on
futures market, we noted that the market has agpens behaviour having a long range

dependency for all four groupps of contracts.

In conclusion, we emphasize that the results obthwithin this thesis are useful for both
theoreticians and practicioners the more the Roamafutures market was not a top
research subject. The Romanian futures markethasiderably developed in the last
few years offering investment opportunities, pditfadiversification, risk hedging for

investors that trade both domestic and global |essdl we hope to follow the same trend

in the future.
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