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Data Structure of Quote data
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RAERG S s s il highfrequency
GABCHRA 40.2, TR 2.12.080H ¥ 5
A AT xts, zoo P
highfrequency /& 73 7~ LA RE 1 825 i
o RTAQ (Cornelissen and Boudt 2012 )

TradeAnalytics project
o realized (Payseur 2008).
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O 7< I_J’/J QWTE
o NYSE TAQH & i1 txt3C A
o  WRDSH#E ZEH 1 .csvIAF:
o Tickdata.comtj.asc 14

= B %convert()r] DL Lk = SR i 6 o xts X 4

convert(from, to, datasource, datadestination,
trades=TRUE,quotes=FALSE,
ticker=c("AA","AAPL"), dir=TRUE, extension="txt",
header=FALSE,tradecolnames=NULL,

guotecolnames=NULL, format="%Y%m%d
%H:%M:%S");
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PRI TAQLoadf i 5 AR

> xts_data = TAQLoad( tickers="IBM", from="2011-12-01",
to="2011-12-02" ,trades=F,
+ quotes=TRUE, datasource=datadestination)
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Function Function Description
All Data:

ExchangeHoursOnly Hestrict data to exchange hours
selectexchange Restrict data to specific exchange

Trade Data:
noferoPrices Delete entries with zero prices
autoSelectExchangeTrades Hestrict data to exchange with highest trade volume
salesCondition Delete entries with abnormal Sale Condition
mergeTradesSameTimestamp  Delete entries with same time stamp and use median price
rmTradeQOutliers Delete entries with prices above /below ask/bid + /- bid /ask spread

Quote Data:
noZeroQuotes Delete entries with zero quotes

autoSelectExchangeQuotes
mergeQuotesSameTimestamp
rmNegativeSpread
rmLargeSpread

rmOutliers

Hestrict data to exchange with highest bidsize + offersize

Delete entries with same time stamp and use median quotes
Delete entries with negative spreads

Delete entries if spread > maxi®*median daily spread

Delete entries for which the mid-quote is outlying with respect to
surrounding entries

Wrapper cleanup functions (perform sequentially the following for on-disk data)

tradesCleanup
quotesCleanup

tradesCleanupFinal

noZeroPrices, selectExchange, salesCondition, mergeTradesSameTimestamp.
noZeroQuotes, selectExchange, rmLargeSpread, mergeQuotesSameTimestamp
rmOutliers

rmTradeOutliers (based on cleaned quote data as well)
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aggregatets(data,on="minutes",k=1)
refreshTime(list(stockl,stock?2))



Realized volatility measures

Estimator Univariate | Multivariate | Jump | Microstructure | Tick-by-tick Paositive
robust | noise robust | returns as input | semidefinite

medRY (Andersen et al. 2012) X X /
minRV (Andersen ef ol 2012) X X /
rCov (Andersen ef al 2003) X X X
rBPCov (Barndorfl-Nielsen and Shephard 2004) X X X
rOWCov (Boudt ef al. 2011a) X X X X
rThresholdCov (Gobbi and Mancini 2000) X X X
rI'SCov (Zhang 2011) X X X X
rRTSCov (Boudt and Zhang 2010) X X X X X
rAVGCov {Ait-Sahalia et al. 2005) X X X X X
rKernelCov (Barndorf-Nielsen et al. 2004) X X X X X

X X

rHYCov (Hayashi and Yoshida 2005)




EIE ST

s HAR-#5 1
Heterogeneous Autoregressive
YL T MR HAREE Y .
0 HAR-RV: RV, i = 8o+ BoRV: + Bw RVi_s+ + BarRVi_o9s + €141

O HAR-RV-J: gy, .\ = 6o+ B0 RV, + B BVi 51+ BuRVi oo + i + eviin.
o HAR-RV-CJ: Jump + Continuous Sample path
Component Variation



harModel(data, periods = c(1, 5, 22),
periodsd = c¢(1,5,22), leverage=NULL,
RVest = c("rCoVv", "rBPCoV"), type =

al

"HARRV", jumptest = "ABDJumptest",

nha = 0.05, h = 1, transform =

N

ULL, ..))



HAR-RV: Dow Jones Industrial
Average in 2008

Observed and forecasted RV based on HAR Model: HARRV

0.006
I

— OQObserved RV
— Forecasted RV

0.005
I

0.004

Realized Volatility
0.003
|

0.002
I

0.001
I

0.000
I
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Var(ry| F¥) = hy = w + aRM,_{ + Bhy_{, w,a>0and f € [0,1],
E[Rﬂ-fﬂ.rﬂfj =6 =wr +arRM;_1+ Brb;_1, wgr,ar,fr >0 and ag+ B € [0,1].



heavyModel(data,
p=matrix( ¢(0,0,1,1),ncol=2),
g=matrix( ¢(1,0,0,1),ncol=2 ),
startingvalues = NULL, LB = NULL, UB
= NULL, backcast = NULL, compconst
= FALSE);
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