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Abstract

This dissertation contributes to the existing literature by examining trading behaviour
around security-level and market-wide events. The research focuses on equity and futures
options and continues by providing insights into the price discovery process of futures

and options in commodity markets.

The first essay examines informed options trading around a sample of 352 Food and Drug
Administration announcements from 166 United States (US)-listed firms between 1996
and 2016. Using implied volatility (IV) spreads and options trading volume as proxies for
informed trading, it is found that informed traders are aware of the timing of the upcoming
announcement at least five days in advance and at least some informed traders have
knowledge of the finer details that affect the price impact of the announcement. These

findings have implications for regulators, investors and relevant firms.

The second essay analyses the behaviour of United States (US) commodity futures and
options IV-based measures as proxies for information leakage around macro-economic
and commodity-specific news announcements between 2007 and 2017. In the three days
preceding news releases, abnormal changes in the levels of futures options IV spreads
and skew were reported. In addition, a statistically significant relationship between
announcement date returns and abnormal changes in pre-announcement IV spreads and
skew were reported. Universally, the findings indicate that at least some investors are
informed about the price impact of the upcoming news announcements in seven

commodity markets.

The third essay investigates the extent of the importance of commodity futures or options
markets in the price discovery process in the six most-actively traded markets: crude oil,
natural gas, gold, silver, corn and soybeans. Using new information and leadership
techniques, new evidence has reported that, in recent times, both markets make a
meaningful contribution to price discovery. However, on average, options lead futures in
reflecting new information for most of these commodities. In addition, it was found that
increased speculation—rather than hedging activity—in commodity derivatives is a key

determinant of price discovery in the options markets.
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The fourth essay sheds light on high versus low-frequency (LF) liquidity measures in
times of information asymmetry. Market microstructure data availability has significantly
improved and it is now possible to estimate liquidity measures at the nanosecond level.
However, this level of data are not available in all markets and time periods and there is
a significant cost and computational burden of high-frequency (HF) data. Goyenko et al.
(2009) and Fong et al. (2017) show that various LF liquidity measures can proxy for HF
benchmarks and show that the results are robust across countries and time. However,
liquidity measures do not always behave in the expected fashion during periods of
information asymmetry (Collin-Dufresne & Fos, 2015). Drawing from Ball and Brown
(1968), an event study methodology is used to investigate whether the LF measures of
liquidity can proxy for HF measures around earnings announcements (i.e., periods of
information asymmetry). It was found that the closing-percent-quoted-spread is the best
proxy for the percent—cost HF benchmarks. In contrast, using cross-sectional, portfolio
and individual time-series correlations, the most consistent LF proxies are the high-low
impact and closing-percent-quoted-spread impact. However, the performance of these
proxies weakens in the pre- and post-announcement periods around the earnings

announcement.

v



Contents

ACKNOWICAZGIMENLS ..couuveriirisrnricssssnnecssssssresssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssass i
Certificate of Authorship ii
ADbSEract......ccceeeecsneecsseeecnnnne iii
Contents .......eeeevueecrsenecsnneene v
LiSt Of FiUIES c.cuueriiiniiiinrininiininniinseicssnnicssnnicssnnessssnsssssesssssssssssssssssssssssssssssssssssssssses vii
LiSt Of TADIES ccuuueeiiniiiiniiiiiiiiintiinneecnnticnnticsneicsneccsntesssnesssseesssseessssssssssesssssssssses viil
List of Abbreviations X
Chapter 1: Introduction 1
L1 OVEIVIEW .ottt ettt ettt ettt et et e et e st e et e s bt e e bt e ssteenbeesaaeenneesnnes 1
1.2 Market MICTOSIIUCIUTE......cc.veuieieeiiesiieieete ettt ettt ettt 3
1.2.1 Differences Between Equity and Futures Options.........cccceeeeevieriiienieeieenen. 3
1.2.2 Volume Growth and FinancialiSation ............cccceevuerienienienienienieeienieeeeenne 4
1.2.3 Option Pricing and Implied Volatility .........ccccoeoieniiniiiniiiieceeeeee, 4
1.3 Informed Trading and Information Leakage ............cccoecvvevieniieniiniieieeieeieeee, 5
1.4 PTiCE DISCOVETY ..ueeiiiiiiieeiiieiie ettt ettt et et e e e e 7
1.5 Liquidity and Information ASYMMELIY ..........ccceeeeiierieerieeniienieeiienreereeseeeneenenes 7
1.6 SUMIMATY ..ttt 8
Chapter 2: Informed Options Trading Around US FDA Announcements ........... 11
2.1 Research QUESTION .......c.ieiuiiiiieiieeiteiie ettt ettt ettt e seae e ens 11
2.2 Data and SAmMPILE.......c.eeeeiiiieiiieeieeeieeee e e e 13
2.3 Informed Trading MEASUIES ........cccueriiriiriiriinieieeiese ettt 14
2.4 DESCTIPLIVE StATISTICS .uveeevrreeiieeeriieeeiireeeiiieesireesteeesseeesseeessseeessseesssseesnsseesnsseenns 16
2.5 Univariate Plots of Abnormal Trading and Price Measures........c...cccceeeevenneenne. 16
2.6 Abnormal Implied Volatility Spreads ........ccccoceeveriiniineniiniiiieeccceee, 17
2.7 Informed Trading Prior to FDA Announcements ...........cccccceveerieenienneeniennieens 18
2.8 RODUSINESS ....ccuviiiiieiiieeiit ettt ettt sttt ettt e et et e bt e sbteeateeeaeeenbeesaneenneens 19
2.9 Options Trading VOIUME.........coociiiiiiiieiiiiicieeeee e e e 20
2.10 SUIMMATY ..ottt sttt ettt e e e naneeaneens 23
Appendix A — Chapter 2 39
Chapter 3: Information Leakage in Commodity Derivatives Around News
ANNOUNCEIMEILS «.ueeeeiireersnrcsssrncsssnncsssneessaneessanesssssesssssessssssssssssssssssssssssssssssssssssssssssssses 41
3.1 Research QUESHION .......ccviiiiiiiciiie ettt et e aaee e 41
3.2 Data and MethodOlOZY .......cc.eieriiieiiiieiie et e e 42
3.3 Implied Volatility-based MELIiCS.......c.eeruirriierieiiieeiieiieeie ettt 44
3.4 Event Study MethodOlOZY ......cccviieiiiieiieeieeceeeeeee e e 45
3.5 Summary Statistics and Univariate Analysis ........cccccoevveeriiiirieniiienienieeeene 46
3.6 Benchmark Panel RegIesSions ........cceecvieeiiiieeiiieeiieecie e e 48
3.7 Return-based Panel RegreSsions ...........cceeveeriieiiieniieiienie et 50
3.8 SUMIMATY ...vtieiiiiiieeeeiiiee ettt e et ee e e sitte e e e sttt e e e e nabeeeesnbbeeessnsaeeessnnseeesennssneesanns 52
Appendix A — Chapter 3 81




Chapter 4: Price Discovery in Commodity Derivatives: Speculation or Hedging?82

4.1 Research QUESHION .......ccuviiieeiiiie ettt eeaa e e et e e e 82
4.2 Commodity Derivative QUOting ACHVILY .....ccueerieeiieriieeieeriieeieesee e eiee e 84
.3 DALA ettt ettt e st e s e 85
4.4 Futures and Options-implied Price Series ........cccoevvierierviienieeiienieeieeeie e 86
4.5 Price DiSCOVETY MEASUIES ......veeeeirieeeiiieeiieeeiireeesieeeeieeesseeesaeeessseeessseesssseesnsneenns 88
4.6 Identification of Speculators and Hedgers ..........ccccvevieeiiieniieciienieeieeeieeeeee, 89
4.7 Price DiscOVery EStIMates.........cccvieiiieiiiieciiie et seeesvee e 90
4.8 Price Discovery Drivers in Futures and Options Markets.............cccecverveenennen. 91
4.9 RODUSINESS ...ttt ettt ettt ettt et e st e bt e et e et e et e e bt e enbeeeaees 93
4,10 SUMIMATY .eeeiiiieiiieeiiiee ettt stee et e e st eeersteeetteessteesseeesnseeessseesnsseesnsseesnnseenns 95
Chapter 5: Liquidity and Earnings in Event Studies: Does Data Granularity
A7 11 1) o S 109
ST OVEIVIEW ..ttt ettt ettt st a ettt e sbe et st e st e e e eatesbeenseenee e 109
5.2 DIALA .ottt et sttt st e st e e 111
5.3 MethOdOIOZY ...coouviiiiieiieeie ettt ettt et saeeesbee e 112
5.3.1 Percent—Cost MEASUIES........ccovuieiriiiiriieeeiie ettt 112
5.3.2 Cost-per-dollar MEaSUIES..........cccuereuieriieiierieeiteeneeeieeseneeveesieeesreessneeseens 114
5.3.3 Earnings Event Study Framework ..........c..ccocooiiiiniiiiniiniiccc 116
5.3.4 Correlation and Root-Mean-Squared-Error Analysis.........cccccceeeeveereieennenns 116
SA RESUILS ..ttt 118
5.4.1 DesCriptive StatiSTICS ....cveevviieiierieeiierieeieesteeiteeseeereeseeeereesaeeesseessnesseens 118
5.4.2 Correlations and Root-Mean-Squared-Error Analysis ........cccceceveenuennnene 119
5.4.2.1 Percent—Cost MEASUIES ......ccc.eeriiiriieriiiiienieeiie ettt 119
5.4.2.2 Cost-per-dollar MEasures ...........ccceeeevuereeneriienienienieneeeeeeesieeee e 121
5.:4.2.3 RODUSINESS. ..c.uveiuiieriiieiieeieeiee ettt ettt s 123
5.4.2.4 Percent—cost Measures RObUSINESS..........cocueeviieiiienieniiieiieeiceee e 123
5.5 SUMMATY oottt et e e re e et e e st e e s aeeessbeeesnseeensseesnseeennseeens 124
Chapter 6: Conclusion 155
6.1 Information Leakage and ASymmetry........ccceevveeriiieeniieeniieeciie e 156
0.2 PriCE DISCOVETY ..uvtiiiiiiiiiiiiieieeitesttete ettt sttt 156
6.3 Future Research .............cooiiiiiiiiiieee e 156
References ........cccoveecveecsuercnnns 158

Vi



List of Figures

Figure 2.1: Abnormal trading behaviour around FDA announcements........................ 24
Figure 3.1: Abnormal metrics around surprise announCemMents ............ceceeeerveeruernnenn 54
Figure 4.1: Price diSCOVEIY OVET tIME ......veeecereeeiiieeiieeeiieeeiteeeieeesreeesveeeseaeeseveeeeneas 97
Figure 5.1: Daily plots of LF and HF liquidity measures [—11, +5] ......cccccoerienennnene 127

vii



Table 2.1:
Table 2.2:
Table 2.3:
Table 2.4:
Table 2.5:
Table 2.6:
Table 2.7:
Table 2.8:
Table 2.9:
Table 2.10
Table 2.11
Table 2.12
Table 2.13
Table 3.1:
Table 3.2:
Table 3.3:
Table 3.4:
Table 3.5:
Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 4.5:
Table 4.6:
Table 4.7:
Table 5.1:
Table 5.2:
Table 5.3:
Table 5.4:
Table 5.5:
Table 5.6:
Table 5.7:
Table 5.8:
Table 5.9:

Table 5.10:
Table 5.11:
Table 5.12:
Table 5.13:
Table 5.14:
Table 5.15:
Table 5.16:
Table 5.17:
Table 5.18:

List of Tables

Sample selection fIlters.........cccvevviieiiieiieie e 25
FDA announcements OVET tIIME ........cceeverueeruerienieenienienieeieeiesieeeeseeeneeennens 26
Classification of FDA announcements ...........co.ceeeevuereenieeieneeneeseeneenieenens 27
Descriptive statistics of options and stock variables...........c.cccceeeeveneeeneenen. 28
Abnormal behaviour of IV spreads prior to FDA announcements................ 29
Abnormal IV spreads and announcement date returns ............ccocceeeveennennne. 30
Abnormal IV spreads and announcement date returns (robustness).............. 31
Abnormal behaviour of options volume prior to FDA announcements ........ 33
Abnormal behaviour of call volume prior to FDA announcements .............. 34
: Abnormal behaviour of put volume prior to FDA announcements............. 35
: Abnormal options volume and announcement date returns......................... 36
: Abnormal call volume and announcement date returns............c.ccceveeennnnne 37
: Abnormal put volume and announcement date returns ............c.cceecveeennnnne 38
NEWS ANNOUNCEMENTS. ...cccuvviieeeiiieeeeiiiieeeeireeeeereeeeesreeeeeseraeeeseesreesessneeens 61
Descriptive statistics of commodity derivatives .........c.cccecceeveeenieeiieenieeienn. 62
Implied volatility descriptive StatiStiCs .........ceveeerieerieeiiieiie e 64
Panel regression reSULLS. ......cc.uiiiiiiiiiiiieie e 66
Return-based panel regression reSults.........coceveeverierieniniiiniienencnecnieene 73
Distribution of trades with respect to QUOLES .........ccceevueriereeiierieneeienienne 100
Commodity derivative contract Specifications..........cccveerveeerveerrveeenveeenne 102
Descriptive statistics of futures and options trading activity ............c.......... 103
Net hedging and speculation in commodity derivative markets.................. 104
Speculation and hedging MEASUIES .........c.ceevveeiriieeriieeriie e 105
Price discovery in commodity derivative markets...........ccccceeeeveeerveennnennne 106
Speculation in commodity derivative markets..........c.ccoeeveeveiieiiiiennieeenen. 107
Descriptive statistics of low- and high-frequency measures........................ 129
LF vs HF performance — Full sample ...........cccccoevviiiiniiiiniiiciecee e, 131
LF vs HF performance — Earnings event period.........c.ccceceeeevieerieennneeennne. 133
LF vs HF performance — Earnings benchmark period............c.ccccovvrenneenne. 134
LF vs HF performance — Earnings pre-announcement period..................... 135
LF vs HF performance — Earnings post-announcement period ................... 136
LF vs HF performance — Earnings event period (positive surprises) .......... 137
LF vs HF performance — Earnings event period (negative surprises) ......... 138
LF vs HF performance — Earnings event period (no surprises)................... 139

LF vs HF performance — Earnings event period (large firms)................... 140

LF vs HF performance — Earnings event period (small firms).................. 141

LF vs HF performance — Earnings event period (pre-GFC)..................... 142

LF vs HF performance — Earnings event period (post-GFC) .................... 143

LF vs HF performance — Earnings event period (pre-Chi-X).................... 144

LF vs HF performance — Earnings event period (post-Chi-X) .................. 145

LF vs HF performance — Pre-announcement period (positive surprises) .. 146

LF vs HF performance — Pre-announcement period (negative surprises) . 147

LF vs HF performance — Pre-announcement period (no surprises)........... 148

viii



Table 5.19: LF vs HF performance — Pre-announcement period (large firms)............. 149

Table 5.20: LF vs HF performance — Pre-announcement period (small firms)............ 150
Table 5.21: LF vs HF performance — Pre-announcement period (pre-GFC)................ 151
Table 5.22: LF vs HF performance — Pre-announcement period (post-GFC) .............. 152
Table 5.23: LF vs HF performance — Pre-announcement period (pre-Chi-X).............. 153
Table 5.24: LF vs HF performance — Pre-announcement period (post-Chi-X)............. 154

X



ARET
ASX
ATM
CBOE
CBOT
CFTC
CMCRC
CME
COMEX
COT
CPI
CPQS
CPQSI
Cs
DITM
DOTM
FDA
GDP
GFC

HF

HL

HLI

ILS

P

IS

v

LF
MAPP
NDA
NYMEX
OTM

List of Abbreviations

average abnormal return

Australian Securities Exchange
at-the-money

Chicago Board of Options Exchange
Chicago Board of Trade

Commodity Futures Trading Commission
Capital Markets Cooperative Research Centre
Chicago Mercantile Exchange
Commodity Exchange

Commitment of Traders

Consumer Price Index
closing-percent-quoted spread
closing-percent-quoted-spread-impact
component share

deep in the money

deep out of the money

Food and Drug Administration

gross domestic product

global financial crisis

high-frequency

high-low

high-low-impact

information leadership share
industrial production

information share

implied volatility

low-frequency

Manual of Policies and Procedures
new drug approvals

New York Mercantile Exchange

out-of-the-money



OTC over the counter

QTT quote-to-trade ratio

RFQ request for quote

RMSE root-mean-squared-error

SEC Securities and Exchange Commission
SIC Standard Industrial Classification
SVOL stock volume

TRTH Thomson Reuters Tick History

uUsS United States

UTS University of Technology Sydney
VECM vector error correction model
WASDE World Agricultural Supply and Demand Estimates Report

xi



	Title Page
	Acknowledgments
	Certificate of Authorship
	Abstract
	Contents
	List of Figures
	List of Tables
	List of Abbreviations



