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MNTHEMTEmNE, AMRSAMEAANANEEE B WS, EISHLER
mHTE. RERIMEHENEEMLHXE. AN, MTHEEATH. ETX
EHNBREZMTHRREZEEM NG, EMTHHRTRNNERSE., ERE
TUNSATHIMED, HHEHERREAANMKBERDRN, HERAENZ
ZHK, FENEEAFBEXE. FAL, —EH. RENARMNMYTHHEREE
RERE,

KIREBFERNRNAR AN ES R, FOTENSMTL SR, RATEM
5T FAFRIGR., MTHEESHTEANT, SEXIEAR, APETHH
PANPERBIZRIFNLEIES . RMNBE, BEIRATRMOHT, EBHHEE
BAEHET 2P EFHAEEREHBNENSENEE.
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B, UEBNMA-TREENAFREPAARENAREN. EHETSHHT. RIMTE
BRIERSM MBS EEXHNNETESENIE. RINMTTEELIER T ENHEMERD
EXIENHTMERERE, BXEXNTTES MMM AT RSN KA ER
2, —MEFXLEE S M. TEAEFRSRES LU2204 EAERE—RNELRZAR
B, RERTIZANEZ tick ERRNER. TUEH, FEEMNX 11 ZE8
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RAE—ERE LBNARZEANEE.
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RE Mid @mHNINELARNNMEz—, BEASHEE—ENRE. £—, MidHE
HEESENBEEXMN, XMURERALEKRHE (bid-askbounce) . 8=, T
WIMEENEFRMS, Mid WEMNENERARE, FETAENERANES. F
= TRAEFREFERERENER EXEERRPERMBRNMOBENFEEEN TR
(kME TSN EEREENES. XERBEEMRSMK DX SRIENFEGRA
BYEE (Microstructure Noise) . (¥ Hansen #1 Lunde (2006) ', Ait-
Sahalia A (2011) )

Vwap

AT IRA Mid X B EERITE S/, Vwap (Volume weighted average price) Niz
A, Vwap BITEARN:

Vwap = (Ask, * Bid_volume, + Bid, * Ask_volume,)/(Bid_volume, + Ask_volume;)

Hrh, Ask,Z2FTE—1M, Ask_volume, BE—N4HIEE & Bid X —1, Bid_volume,
=X —MtHERE,

4: Vwap 7= @l | B4 : JT/ME
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3932 4

3930 1

3928 A

3926 1

3924 4

3922
9:05:04 9:05:14 9:05:24 9:05:34 9:05:44

BAFAIR: R ERMEH T

XN T EREMZATAEERY, TRIEZATABZNERMALEEMN, WYX
MAZBEEMN. X2RA, THEENNMEEIZERDTEEEE DR —M, =
EITREENELR, WA NEENER, RRMEEFTUIRTHR, FEAN
BBR N I% ERE T REFREHNI—0.

1 Hansen, P.R. and Lunde, A., Realized variance and market microstructure noise. J. Bus. Econ. Stat., 2006, 24(2), 127-161.
2 Ait-Sahalia, Y., Mykland, P.A. and Zhang, L., Ultra high frequency volatility estimation with dependent microstructure noise. J. Econom.,
2011, 160(1), 160-175.
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RE Vwap &£ Mid WERE R T HEEMNER, EHASNATFE—ERE. £
—, BT Vwap SEGREFEEFNBLLEES, RN Tk R bt s HEF
EEZMEE. (M Gatheraland Oomen (2010) °. Rosenbaum and Robert (2012)".)
B, XBERKIEEEE Vwap 2 AN, AAEARFHATFEEH (martingale)
MR, F=. BXFENAT, Vwap BITEERTESKRER. UTRAIF, #O%E
LFFIAY Vwap /2 100.0 7T, # 1% 101 STTHYISRE NG Vwap 4 100.5 7T, fA,
MBI FES TSR NWERE TINE, AN NIZE T, M Vwap ITEH A
ZER5EXTHEF.
®’ 1 Vwap RERRA | Bfi: T

#/OTEHE #EOTRF
£ g = x frig S
103 100 102 50
102 50 101 1
1 100 1 100
100 99 | \ 100 | 99

HAERIR: R TR

MRG=E

n XETE

AKX FESIE Xk Sasha Stoikov F 2018 FE A FAY {The micro-price: a high-
frequency estimator of future prices) . EXBXET, EEBIITENEFEHSARY
17 Microprice, 3fFSLIF4E 8% A Micro price 24t Mid 1 Vwap BIM&Ists (1
FEXEBHEE LRIBTX—R) o

3 Gatheral, J. and Oomen, R.C.A., Zero-intelligence realized variance estimation. Financ. Stoch., 2010, 14(2), 249-283.

4 Rosenbaum, M. and Robert, C.Y., On volatility and covariation estimation when microstructure noise and trading times are endogenous.

Math. Financ., 2012, 22, 133-164.
5 Sasha Stoikov. “The micro-price: a high-frequency estimator of future prices”. In: Quantitative Finance 18.12 (2018) pp. 1959-1966.
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The micro-price: a high-frequency estimator of
future prices

SASHA STOIKOV ©*

Cornell Financial Engineering Manhattan, 2 W Loop Rd, New York, NY 10044, USA

(Received 26 November 2017; accepted 8 June 2018; published online 3 September 2018)

The micro-price estimated using high-frequency data is
empirically a better predictor of short-term prices than the
mid-price or the weighted mid-price

BEkJE: (The micro-price: a high-frequency estimator of future prices) 7% I 52 F 7T B

B, X EERENSEMNE, FLZEENMRESSI B T2, (W
Hagstromer, Bjorn (2021) °, Velu, Raja (2020) ', Cohen, Samuel N.Z A (2020)

°)
m Micro price S

Micro price (IS H R BIREZEZMEFE AN, HAERNMERANA WREENEDN
AT AR ERSCER, BRI, 1EF K Micro price € X ATELFIAIARKE, Mid
UHEAZEE., BN AEEHEES (Martingale) MNEM, BRARIAEESZTH
BI{E. Micro price (9itEARN:

& Hagstromer, Bjorn. "Bias in the effective bid-ask spread." Journal of Financial Economics 142.1 (2021): 314-337.
7 Velu, Raja. Algorithmic Trading and Quantitative Strategies. CRC Press, 2020.

& Cohen, Samuel N., Christoph Reisinger, and Sheng Wang. "Detecting and repairing arbitrage in traded option prices." Applied M athematical
Finance 27.5 (2020): 345-373.



ERBR

HUATAI FUTURES

ENTRIRS | 2024/5/30

i

P™icTo = Mid + g(I,5)

Hep, IPITREAREEHEE (Order Imbalance) , S ARMRMEIME.

SCHR R B 53 #i

XHERVEE L FIRE BAC M CVX B A RHIHITHT, B ZEAY spread (IR
Z) FERBENZER, BAC Y spread KEBH B EJERZ 1tick, M CVX B spread N E
[z, YEERXEADNERZRE micro price HERE&LEM.

E 6:BAC BAK CVX HY Spread 975 | Bfii: &

Feature
Spread histogram for BAC Spread histogram for CVX
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Figure 2. Spread histograms for BAC and CVX. BAC is a typical large tick stock and CVX is a typical small tick stock.

BHEKJ%: (The micro-price: a high-frequency estimator of future prices)

TR IL R

RERHIIRFIAR, BHREFEBEHN Micro 2—PNAREERANF Mid F Vwap F{alf9%;
o, ¥ Spread AR, micro £ E#EIE mid (5 Vwap HHKR) , X—SRIFHIHEE
T RHE O XA IE AR .

B 7:Micro price 7HEER | Bfi: X

BAC adjustments

CVX adjustments

|[~o= Midadj s |[Fo= Midadj
000411 Weighted mid adj - 000441+ Weighted mid aci P
—e— spread = 1 tick adj / —e— spread = 1 tick adj /’
||—® spread =2 tick adj ~ | |—® spread = 2 tick adj
0.002 Q002 —o— spread = 3 tick adj e
—®— spread = 4 tick adj
0.000 1 0.000+ =
—0.002 1 —0.002+ /-/'/
—0.0041 & - —0.004 1
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Imbalance Imbalance
Figure 3. G* = P™® _ M for BAC and CVX.
¥ Ki:  (The micro-price: a high-frequency estimator of future prices) 22 Hi L 5Bt
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&E, EEEA Mid NMERE n WIS TR) RATEHERESH) REENENL
M. MERLEE, Micro FILEERMLT Mid XX Vwap, H Spread # X, Micro
HLLT Vwap SE AR, EESIEMNE, BAC MUK CVXEEFEANENREXEH R
—t¥. 1EEMHE, T BAC XFHENR/NEN BT S BN BIKAKE (large tick
stock) kit MR EMMFTKZMNBABRESER, IIAFTERAME [E)X 874 s 8
X IR, FULMEEERF 60s A 180s RIEAMIFE BN, MxdF CvX XFREH
REMRZERIE, 10s ELEBHBHE AN B
8:BAC &t igiEFRERIMEXIEL | B2f: X

BAC microprice vs. empirical adjustment, spread=1 BAC microprice vs. empirical adjustment, spread=1
—— Mid adj ||~ Mid adj
0.004 1 Weighted mid adj ¢ 0.004 Weighted mid adj
° G e G
0.002 {| | empirical 60s midprice change ° 0.002 {|—— empirical 180s midprice change
0.000 1 0.000 L
-0.002 ° —0.002
-0.0044 @ —0.004
00 02 04 06 08 10 00 02 04 06 08 10
Imbalance Imbalance

Figure 4. G* = PM® _ M, vs. empirical price changes for BAC at 1 minute and 3 minute horizons.

i KIH:  (The micro-price: a high-frequency estimator of future prices) 2= #1210 # Bt

9: CVX EM BRI ERIMEXEL | B4 T

CVX microprice vs. empirical adjustment, spread=1 AR CVX microprice vs. empirical adjustment, spread=2
0,008 4 Midad ’ — Midad
: Weighted mid adj 0.0075 Weighted mid adj

* G o.00s01| ® &
0.002 4|~ empirical 10s midprice change| —— empirical 10s midprice change
0.0025 - /
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~0.0025 - /
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¢ ; . . : . -0.00100 1 — - - - - v
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— CVX microprice vs. empirical adjustment, spread=3 0.020 CVX microprice vs. empirical adjustment, spread=4
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Q& ooto{| ® &
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’ /‘,/‘ 0.005 | |
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Figure 5. G* = P;™'° — M; vs. 10 second empirical price changes for CVX.

H¥EAKIF:  (The micro-price: a high-frequency estimator of future prices) 2= #i 52 F # Bt
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n  FREN

EARNTH, BAIERABBEREMUNT, FHALLER Micro. Mid XK Vwap =M
IEIRER A RE RN L. BEXMERNTTR, RNFEEGHEIEEERAL

TER Micro B9 =

HR—: THEOTHNEE

BREBE—N"THS 5 TRETRNMTEE, REBRT—%/IT8 (&%) XF
MHEORN, TRE 0L THET —FLE, AEARAVENZEOT, MdHILT

HENT, KT 05T, M Vwap # Micro RILLE 7T RFMTFTH M.
B 13: #OniEEs (Es—) | 8. &t B 14: =MigisiraiEEs (Bs—) | 84 xt
Salifl 3aliE ZEhil k201 = TE
E g E i 4 g 5E
Mid 101 100.5 -0.5
102 50 102 50
101 0 101 1 Vwap 101 101 0
50 100 50 100
Micro 101 100.9 -0.1
100 99 100 99

HIERIR: ERPEMRER

HiERIR: ERPEMRE

BRI FEEROTHNER

5iER—%U, BR2—IMHS5EAE 101 TAT T —F 101 THLE., FENE,
RXRE D ZRENEENED . AXMERT, Mid #KIBERT 05T, 1 Vwap 1

ST 057T. RE Micro 2IH TESEMIAFTEM, XTHET 0.2 7T,
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B 15 SONETDH (WRD) | 26 x B 16: SHugisiRaEED (R | S X
30 [T THfE EEE TEEhiE TE
= g = £ e Ed
Mid 101 100.5 -0.5
102 50 102 50
101 0 101 1 Vwap 100 100.5 0.5
1 100 1 100
Micro 100.7 100.5 -0.2
100 99 100 99

HIERIR: ERPEMRER HiERIR: ERPEMRE

BR=: THEXEX

BREBE— AT 5ERIESTET, £101THEHET 50 F£8, FEXMERT, Mid
MKIBFEMET 0.57T, M Vwap BE{KT 17T, Micro th HIL T BBZ &1k, TB&T 0.9 T,

B 17: BO/EES (ER=) | 24 & B 18: =MigigiRaiEEs (BR=) | 84 x
25T TEE Tl TaE TiE
= s E &z s E
Mid 101 100.5 -0.5
102 1 102 1
101 0 101 50 Vwap 101 100 -1
1 100 1 100
Micro 101 100.1 -0.9
100 99 100 99
BB SRIETRR BURSRR: SRIIBHRE
INGS

JINER, THNERERBEASI Mico EREZNT MW, MABEENTHE
KBAR, Mico F2REBKNENL, X—RN THHRERIELAER, RAEED
AERREE L BT R R E T 95 5FRINE.
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IS
ELHA RN TEFRIN Mid F1 Vwap FFE—EERE, 1 Mid (IBHEXMERAEEHFEE
2, Vwap eSSk ER.

Sasha Stoikov F =i HYEE S AR MAIE T Micro, FHIERA T Micro ZHLF Mid F
Vwap B9 IEFEHR.

ERTLIEERRA, Micro sE B EH KL FIZ AMNENELR, FE—cREE LN
KELOMETE,

EARETHERT, Micro RIE TEBMNHHT T MM AL T 5T RGN

S5 3k
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