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Introduction

*At 28 April 2006, TFEX launched SET50 Index Futures as the first product.
*At 29 October 2007, SET50 Index Options was launched as the second Product.
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Put Call Parity

® Put call Parity was introduced by Stoll ( 1969)

CI.'_ KE_TI= PI_-_ Iﬂ

e This relationship shows the combination of call and put option
with same underlying asset , exercise price and maturity date.

* Any Violation of this relationship, The opportunity of risk-free

arbitrage will be found.




Literature review

® Put call Parity was introduced by Stoll ( 1969)

CI.'_ KE_TI-= Pt_ Iﬂ

Cash Flow at T Cash Flow at T
Portfolio Cash Flow at T=0 Ir= K I K Portfolio Cash Flow at T=0 Ir= K Ir= K
Call opticn -C 0 It — K Put option -P K-1Ir 0
Underlying asset -1 It It Underlying asset Io -7 -Ip
Put option -P K—It 0 Call option -C 0 Ir —K
Borrow Ke Tt K K Lend Ke™ ™t K K
Total P, — I, +Ke™™ 0 I — K Total Ip—Cr— Ke™ K—Ir 0




Veraporn and others (2011)

*Found opportunity to arbitrage SET50 index under Put Call Parity relationship.

*Practically, SET50 index is the composite index.
-Unavallable traded product.
*Why don’t apply for SET50 Index Futures ?

Tucker ( 1991 )

e Put Call Future Parity

Ct_KE_Tt: Pt_ FE_Tt




Data & Methodology

*Obtaining data since 29 Oct 2012 until 30 Oct 2014 from Data Stream and Set Smart

BEFORE AFTER

Contract Months

4 quarterly month

3 nearest
consecutive months
plus 1 quarterly

month
Strike Price Series 11 Series 5 Series
Strike Price Interval 10 points 25 points

900
890
880 5 Series
870
860

850 ATM 1 Series

840
830
820 5 Series
810
800

900

875 2 Series

850 ATM 1 Series

825
2 Series

800




Data & Methodology

* Interest Rates : Treasury bills are commonly regarded as a risk-free asset.

* Short term nature makes their values insensitive of interest rate fluctuations. Additionally, inflation
uncertainty during a few weeks or months is negligible.*

*Bodie, Kane and Marcus (2005)




Data & Methodology

® Transaction Cost

Initial cost for trading consists of Initial margin, commission fee and VAT
fIM+[(P XCF)+ (CXCF)]x(1+VAT)} x (1 + r)t
Initial margin for SET50 Index Options

Only Short Position both of Call options and Put options requires initial margin

Initial Margin = (Premium Margin) +Max ( 10,000 - OTM, 3,000 )
Maintenance Margin = (Premium Margin) +Max ( 7,000 - OTM, 3,000 )




SET50 Index Call Strike
(S) Price (K)

(Short) 1 500 500 40 S-K=0 ATM 0

Premium

End of Date SET50 Index Call Strike Daily Settlement

(S) Price (K) Price

1 503 500 42 S-K=0 IT™ 0
2 508 500 45 S-K=>0 IT™ 0
3 512 500 47 S-K=0 IT™ 0
4 520 500 55 S-K=0 IT™ 0

Settlement Premium Risk Margin y _
Date , ) _ Initial Margin
Price Margin B Max(A,.B)
Short 40 8,000 10,000 -0 = 10,000 3,000 10,000 8,000 + 10,000& 18,000
1 42 8,400 10,000 -0 = 10,000 3,000 10,000 8,400 + 10,000 = 18,400
2 45 9,000 10,000 -0 = 10,000 3,000 10,000 9,000 + 10,000 = 19,000
3 47 9,400 10,000 - 0 = 10,000 3,000 10,000 9,400 + 10,000 = 19,400
4 56 11,200 10,000 - 0 = 10,000 3,000 10,000 11,200 + 10,000 = 21,200
Settlement Premium Risk Margin . :
. . Maintenance Margin
Price Margin B Max(A,B)
Shaort 40 8,000 7,000-0=7,000 3,000 7,000 8,000 + 7,000 = 15,000
1 42 8,400 7,000-0=7,000 3,000 7,000 8,400 + 7,000
2 45 9,000 7,000-0=7,000 3,000 7,000 9,000 + 7,000
3 47 9,400 7,000-0=7,000 3,000 7,000 9.400 + 7,000
4

56 11,200 7,000-0=7,000 3.000 7,000 11,200 + 7,000 18,




Methodology : Strategy trading

Long Arbitrage strategy

PASk — CBid ~+ FAske_Tt — Ke_rt —TC 20

Short Arbitrage strategy

CASk - PBid - FBide_rt ‘I‘ Ke_rt - TCZ O




Empirical results
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Empirical results
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Empirical results
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Empirical results
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Absence of total transaction costs

HaRaULNLIINATTazLEinAMUANHUS Put Call Future Parityrioudtuiussssuileu

ilsnausssnnioy Lons Short

Mean Max Min N Mean Max Min N

3 2555
HLEGREN] - - - - - - - -
Fune 20.00 20.00 20.00 1 101.33 20000 20.00 15
FﬁLﬂ.icﬂ'lE.lf‘iTLl 20.00 20.00 20.00 1 101.33 20000 20.00 15

7 2556
UNSIAL - - - - 380.00 380.00 380.00 1
nuaiud - - - - - - - -
funen 156.00 300.00 20.00 5 68.57 14000 20.00 7
e - - - - - - - -
WE[RAA - - - - - - - -
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nINgIAY - - - - - - - -
dnmAu - - - - - - - -
RN 160.00 450.00 40.00 8 168.00 320.00 40,00 5
AAAU 62.00 62.00 62.00 1 - - - -
HLEGREN] - - - - - - - -
funey 12500 600.00 20.00 4 180.00 180.00 180.00 1
Fil"lLﬂ.cEIJE.IH"J'LI 115.66 740.00 20.00 29 174.00 70000 20.00 18




Absence of total transaction costs

HARIULVIUIINNISASLIAAMUSUWUS Put Call Future Parityriouftuinisnsssuiiiey

mlsrauAtsssuiloy Long Short « Short stra tegy was
Mean Mz Miim M Mean Mz Min M . .
quite more profitable
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After including total transaction costs
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Mean Max Mirm M Mean Mz Min M

1 2555
weFRATE - - - - - - - -

o
TUIImU - - - - - - - -

Fednrs - - - ] - - . 0
1 2556
AT - - - - 16994 16994 16954 1

r;mmﬁu5 - - - - - - - -
s - - - - - - - -
LrwnEy - - - - - - . _
WE AR - - - - - - - -
ﬂqu"nslu 200.8% 45721 T7.64 3 52052 51044 13564 L
nIng N - - - - - - - -
e - - - - - - - -
AuEneu - - - - 7994 10994 4953 2
neri - - - - - - - -
weFanTEu - - - - - - . i

.
Sumu - - - - - - - -

FnaduTal Z00.83 457.21 77.54 3 19007 510.44 49,93 6




After including total transaction costs
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The amount of arbitrage of
opportunities reduced
significantly.

The total transaction costs
consisted of Commission fee
and borrowing interest
Approximately 1,000 THB
for 2555-2556 and 300 THB
for 2557 because the
multiplier of SET50 Index
Futures reduced from THB

1,000 to THB 200 on May
6th, 2014.




Conclusion

> No significant arbitrage opportunities found for the SET50 index options .

o Contradicting to a previous study result using the SET50 Futures
- Transaction costs included in our study
- Bid Ask spread included in the transaction costs

o The study results indicate a potential of market efficiency .




