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Quantitative Trading Strategy of Commodity Futures Based on The

Analysis of Money Flow

Abstract: This paper aims to develop gquantitative trading strategies of commaodity
futures based on the analysis of money flow. By analyzing the historical data of
commodity futures and the context of futures market, this paper describes the law of
money flow in futures market and establishes a strategy model as well.

To solve the first problem, the money flow model with the dynamic weight is
introduced in this paper. During the course of forming the futures-market money flow
model, this paper studies the classical formula of money flow in the context of domestic
stock market. The money flow model developed in this paper is a variation of the
mentioned stock-market money flow model. The difference between the two models
lies in open interest, the dynamic weights of the change in the futures contract prices
and the change in open interest. The established model is proved to be effective in
characterizing the law of money flow in commodity futures market.

To solve the second problem, this paper develops two models. The first one is a
liner regression model which also calculates the correlation coefficient between the
money flow and the future commodity futures contract prices. Such calculation is
repeated among 38 different futures contracts, with each in different levels of minutes.
The data used cover the range from the year of 2011 to 2013. The results show that 6
of the 38 futures contracts display a strong positive correlation and 16 of them display
a strong negative correlation. The second one is a logistic regression model, which
analyzes the relationship between the money flow and the movement of the commodity
futures contract prices in near future in different levels of minutes. The forecasting
accuracy of this model is greater than 50%. At the end of this part, the autocorrelation
coefficient of the money flow is tested in this paper. According to the ADF test, the
money flow of each block possesses positive correlation persistence in 10 lag periods.

To solve the third problem, this paper calculates the total money flow of each block
using the money flow model established in the first problem. According to the results,

the total money flow of the each block has been increasing from the year of 2011 to



www . tipdm.org

2013. In particular, in the main plate that promoted the growth of money flow in the
commodity futures market was changed in the end of 2012 from chemical, agricultural
and oil to chemical, metal and black series, which proved the entity of sector rotation.
To solve the fourth problem, a two-classification Logistics regression strategy
model based on money flow is established in this paper. Some contracts are selected as
part of the futures contract portfolio, which has a large correlation coefficient between
the future price of futures and money. We trade in the Auto-Trader platform using this
strategy. The retest report shows that the rate of return all of the futures contract

fluctuates between 5% to 35%, and the overall return is 15.71%.

Key words: Money Flow, Correlation Coefficient, Sector Rotation, Two-classification

Logistic Regression Strategy Model
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MR jO000  0.4002  -1.54715E-08 0.00 0.4001 -1.54688E-08 0.00
Mfh 2 rb0000 0.5275 -3.23765E-09 0.00 05273 -3.23745E-09 0.00
i ru0000 0.8524 -9.16337E-09 0.00 0.8522 -9.16232E-09 0.00
i TAO00 0.6563 -1.51202E-08 0.00 0.6560 -1.51187E-08 0.00
i v0000 0.6176  -2.45227E-07 0.00 0.6176 -2.45275E-07 0.00
)& ag0000 0.4181 -1.26389E-08 0.00 0.4179 -1.26387E-08 0.00
)& cu0000 0.7484 -1.91336E-08 0.00 0.7482 -1.91301E-08 0.00
)& zn0000 0.8290 -5.44943E-08 0.00 0.8289 -5.44871E-08 0.00
Arehih CF000 0.6398  -6.15603E-08 0.00 0.6400 -6.15776E-08 0.00
A= p0000 0.8821  -6.14507E-08 0.00 0.8821 -6.14482E-08 0.00
Arei PMO0O00 0.6376  -6.43357E-05 0.00 0.6296 -6.22948E-05 0.00
Arei SR0O00 0.8715  -1.55971E-08 0.00 0.8714 -1.55953E-08 0.00
Arehi WHO000 0.7730 -4.44379E-07 0.00 0.7727 -4.44355E-07 0.00
A= yo000 0.8478  -2.33229E-08 0.00 0.8477 -2.33235E-08 0.00
Tk pO000 0.8821 -6.14507E-08 0.00 0.8821 -6.14482E-08 0.00
Tk y0000 0.8478 -2.33229E-08 0.00 0.8477 -2.33235E-08 0.00

N 7, BAMAARKRMN 16 MG EARLIER A4 R R, R

5

R2 IR T 0.4, 1A RE @, BN, XN P ARG 0, MUk Bf

SRR K AR 16 4

RoPPAN IR,
aEs, e

T BATRIAG, SRR RS

I
=

FONIE, HARME MRS L
21 Bk

R 8 R IEAIR R AR R TL G A BT i B 5 AR b I B A% (15K 3%

1min/1min 10min/10min
1R
TRES pon R2 @ pvalue  R2 @ pvalue
i FGO0O0O 0.5343 1.32181E-08 0.00 0.5336  1.32092E-08 0.00
i wr0000 0.5989 0.000446519 0.00 0.6007 0.000441462 0.00
)& pb0000 0.5449 1.15187E-05 0.00 0.5538 1.16318E-05 0.00
A 7= OI000 0.8048 8.41357E-07 0.00 0.8050 8.41973E-07 0.00
A 7= RI0O00 0.6589 1.2086E-06 0.00 0.6587 1.20601E-06 0.00
Tk RS000 0.6589  5.24833E-07 0.00 0.6605 5.25512E-07 0.00
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3% 8, HATIRIEAH R KR 6 MG LIRSS RN, iR R2
BRKTF 0.5, FEIEHRI @, BANIEE, AHXTRIG PG 0, MU A
IEMHRKRR 6 MITEL), TR, AR it & LM LTt
REMMANIE, HASKRKI R TS 2000k k.

4.2.2 T Logistic BRI R S H -5 R KW M KBk o< R AR BT

1. Logistic % B A0

— R v S AR R y B B U, HEUE y ~ N (i, 0%)
My & TR 0-1 RN, y IBUEDY 0 81, AU L EREIFRA SEhRE

X, Beh y 2R Bernoulli 73 AR HBENLAS &, By ~b(n, p), £FXF 0-1 4=,

VAR AR 2N s et -
(1) (5] U o 0N 12 SO PR 2 [0, 11X T8] P9 AR FRJE 82 h 2, 1T A BE I FH 46
PERDETTRE, N B2 12 Logistic B & (HFK Logit 24, HIEHIN:

1 g*

C1+e* 14ef

K] 1 Logistic pR%L f (x) = exx ) “S” Rh4k
l+e
(2) Wy A HE 0, L{E, A& EEAE R F i R4 &,
WP RNy =1MHEE, QK /Ny=0MM=E, Q=1-P. X P &H L= X1,

BRIy BUEDY 1R RTRETERI RN BUEEM S SN AR R NIFEIN, W T p M
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BEAR T X, Xy, oo, X, o HIE X A2 (X, Xy, 0o, X)) > SEMERBAUR ), AT

WFIT s N AR B A S R AR B A SR R, T2 i T S B AR s S R P 5
R R AR R KRG R RN ER P SRR RZ AKX ARANER
ANER R, MR “S” B R R . KEKIIMEZH A ke — 26 “S” B4k
Logistic BREE R “S” BIRHik, WK 1, #uk—H Logistic BiZkiHik P 5
FRREAR B X Z [ OR AR

exp(fy + X+ BpXy) _ exp(X )
1+exp(By + Bx +- B,X,)  1+exp(X )

P=P(y=1|X)=

X it Logit %3, 14
Logit(y) =INC2) = o + A+, %, =X

ESFRON Logistic B, Hrb g, B,,--- B, NEHE S

2. Logistic A E 3.

B ESCAT AL IR 2 AT & A KA ARG IR R R, N TiE— P&
B4 I AL AR SR BN A B RE I, AT Logistic A8, ) FH BF S il T T
— AR SN R B k. FRAT R AR TR

Logit(y) = In(M) = B, + B, x MoneyFlow,_, .

— Ptam,j

Hort, pm 387§ I5E & L0LE € 202 J5 m o2y B 51 B A0 A Bk O R R
MoneyFlow, 45 j BT G LE t I ZIZ /T m 20 BN BTG s py,, By =1
GRS B3k BIMER, q=1-p,,, & y=0 CGHRRME TB KR,

3. Logistic B SHE S

ARICAIA] 2011 2 2013 SRR DA LA 1 1000 e CRIR A
A2 1000 M FH A B0 ¥ a5 40 ANEEEIE IR AR, A TH A0 1 I 25
85, @7 logistic [FIAREAY, F3 B aim 1A ) HH B2 77 34 B 4 YL 1) 5 R SR 78 ot ) B A A
BREEIIOE R

[FIFEH, WERFEZL Em (1-30) e BRI AKm (1-30) 78 5T
PRI Logistic [BIJH6 %, 3£ 900 HrfRedl & . fEACH, FA1AHEET 1.
10. 20. 30 P SEKAR B H1 -5 MR A e B B A A Bk e (i 2% 10 4y

18
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BRI SV IRER K 10 AMEH IR S & Lo MrRs KR O, Sk ek, AR
#1110, 20 4l Logistic [ V145 LM 5 7R 7] o 36k o SR (.55 [ MU A 25 Qo
A A B, DARARRE A P, 30 P EANT 015 RS RLURE, Ryl

RIEHTR :

F 9 B ARWILHATTE L) Logistic 19451

A1 1 535 10 4354 20 4%k

A4 Q AR pMl Q  HHAR¥ pfH Q  FHHRN pfE

10000 0.78 2.76E-10 098 0.73 -41E-09 047 058 -3.3E-09 0.61
joooo 0.65 -2.7E-11 0.00 0.73 -1.7E-11 0.00 0.65 -1.2E-10 0.57
jm0000 0.70  3.1E-09 058 0.73 1.25E-11 097 0.68 -15E-10 0.63
rb0000 0.68 -19E-12 000 055 -1.1E-12 0.00 055 -9.1E-13 0.00

WK 9 frx, MRS, FHIA BRI 257 55% 0L F, RN
ZHRGI R, A rb0000 HITE &7 1. 10 20 220 5 B 25 2 il K 36
ff), i0000. jOOOO HATR&ZI7E 1. 10 20l P m s th At i@ i 46 56

* 10t TiRBII 554 Logistic [B]9 45

Uil 1 0%t 10 5 20 73 B

H4 Q  FHHARM pfi  Q FUAA%  pfd QAR pfE

FGO0OO 0.70 2.12E-09 0.13 0.70 1.41E-10 0.04 065 -26E-12 091
TAO000 0.73 -44E-12 0.00 0.63 -1.9E-12 0.00 050 -16E-12 0.00
bb0000 0.68 4.37E-10 0.97 0.50 -5E-10 095 058 -12E-09 0.92
bu0000 0.83 1.13E-08 0.11 0.55 -2.9E-10 033 055 3.91E-10 0.03
fb0000 0.70 5.44E-08 0.01 0.68 8.3E-09 049 060 6.07E-09 0.75
0000 0.83 -29E-12 0.00 0.55 -1.1E-12 0.00 045 -55E-13 0.03
ruo000 0.68 -1.7E-13 0.00 0.60 -8.9E-14 001 065 -9.1E-14 0.01
vo000 0.83 -15E-10 0.00 0.70 9.65E-10 0.73 063 -18E-09 0.38
wr0000 0.60 2.55E-07 0.07 0.60 1.78E-07 034 058 -8.1E-08 0.79

N3 10 fow, AEAR AR, R A 0 [ AERG R 27 50% L |, 3112
HZH R KB, XA bb0000 HE & LI7E 1 704 S et & AN I8 i A 56 1 o
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1R 1% 10 7 Bh 20 4y

% Q [WHARYK pMH FHZEE pfE  Q FHRE  pfE
agd000 0.70 -3.8E-12 0.00 070 5.37E-13 095 055 3.51E-12 0.55
aloo00 0.78 -1.8E-09 051 065 9.99E-10 009 058 1.13E-09  0.00
aud000 0.78 -3.7E-08 0.17 0.68 4.67E-09 053 065 2.18E-09 0.29
cud000 0.60 -7.7E-13 0.00 048  -2.1E-13 000 050 -1.8E-13  0.01
pb0000 0.68 -7.6E-09 0.67 063 3.64E-09 030 065 -6.7E-10 0.83
zn0000 0.70 -1.1E-11 0.00 063 -6.1E-12 000 055 -3.1E-12  0.00

WK 11 fiw, &Eiderh, 530 0 R R 357 55% L, &ML
ZHRTI R I, cu0000. zn0000 HATE A Z97E 1. 10, 20 Z3%hg mEdE 3yt ks
5.
F 12 e AR T A 2 Logistic [F11H 45 5%

Hi1% 153 %) 10 4% 20 4y

&4 Q A% pE Q FIHRE pME Q FHIHARK pHE
CF000 0.63 -5.9E-12 0.00 0.55 -3.4E-12 0.00 0.48 -1.6E-12 0.00
JROOO 0.75 -1.3E-07 0.10 .0.55 -4.8E-09 0.84 0.50 1.62E-08 0.66
OI000 0.65 -6.8E-11 0.69 0.60 1.14E-11 0.90 0.60 5.87E-11 0.58
PMOO 0.48 -1.3E-07 0.34 055 -6.1E-09 0.96 0.48 7.67E-08 0.81
RIO00 0.75 3.14E-08 0.21 0.70 6.24E-10 0.81 0.73 2.19E-09 0.05
RMO00 0.55 -4 4E-11 0.59 0.45 -7.5E-11 0.22 048 -6.2E-11 0.17
SR0O00 0.68 -5.9E-12 0.00 0.68 -2.6E-12 0.00 0.60 -1.9E-12 0.00
WHO000 0.85 -6E-09 0.47 0.60 1.22E-09 0.59 0.65 5.86E-11 0.89
a0000 0.58 -2.2E-11 0.00 0.55 -1E-11 0.00 0.50 -6.5E-12 0.00
b0000 0.50 8.08E-08 0.37 0.48 3.33E-08 0.47 0.53 -4.4E-08 0.52
c0000 0.73 -1.1E-10 0.00 0.75 -1.6E-09 0.17 0.53 -4E-10 0.51
jdooo0 0.68 -1.1E-09 0.66 0.55 1.61E-10 0.46 0.50 1.34E-11 0.97
m0000. 0.70 -2.1E-12 0.00 0.53 -1.2E-12 0.00 0.45 -1.2E-12 0.00
p0000 0.55 -7E-12 0.00 0.60 -2.4E-11 0.46 0.55 -2.9E-11 0.32
y0000 0.70 -3.7E-12 0.00 0.60 -1.5E-12 0.00 0.60 -5E-12 0.48

WA 12 Fs, A AR, RS (R0 R 5 2 B R FRAE 50% P L,

BN SHAGE 2P, CF000. SR000. a0000. mO0000 AR &457E 1. 10. 20
B 2 A B s P A 5
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* 13 ISR BII G54 Logistic [B]J9 45

Uil 1k 10 Jf 20 73
H4 Q  HHARY pfH Q WHARY pME Q  HHRY pME

RS000 0.60 -8.9E-09 0.16 0.55 -2.1E-09 033 0425 2.03E-10 0.66
fu0000 0.50 -2.2E-07 043 0425 -45E-09 001 0575 -9.6E-10 0.30
p0000  0.55 -7E-12 0.00 0.6 -24E-11 046 0.55 -29E-11  0.32
y0000 0.70 -3.7E-12 0.00 0.6 -15E-12 0.00 0.6 -5E-12 0.48

N 13 fras, AR, R P IR 2 2 SR RETE 0% L |, FR
ML ZHRR K, A y0000 MHETALI7E 1. 10 78 o B i k4 o

ZrE# 9. 104 11, 12, 13, AR BE it e TR0 R — SR b S B A A 11
Bk, K2 HE T AL 50% A Bk, [F R 23 B I 1) 20 a8 A =
EX U8
4.2.3 B RIS T

FRATR R A 5 4 9L 17 PO 9 5 C RV AR R 1) B0 9% &9 U AE 3 B ik AT —
B 2253 SRAT FUAR B R S ) I RF S . 7ELL N IR B, M1 R AR IRER,
M2 FR“H LR, M3 KR B R, M4 FoR R Rk, M5 iRk
ANCHERR I FRATTE e AR BE A It 1) A B 34T T ADF kSR, RILAT
A R TR 8 2 AR (] 7 31, IR — il v 5 B ARG R ¥ ACF
SR T % i 1 (1 RE

% 14 ADF “Frattfae £

AR R Statistics p.value
B R -51.694 0.01

T -53.307 0.00

&% -51.609 0.00
A7 b -52.082 0.01

THE -48.004 0.01
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BAS XA 2 Ah, BT LAFRATT AT DL 8RB i 1o (103 A8 A0 2 B IE R4k
VER, WAtEERE, RN, S RERE B S B AT IEAR G ER IR .
43 [EJE=: BEREOFFHESTH
4.3.1 BRI BE S HIAR S R AT

1. HyEkta

T, WATERA 1 280 %m0 EdE 115 MoneyFlow (B n=1, &—A~4r40 )
I () SR TH S — AN RS, I HAUH 5 SO B G P A T B 4 it
3t S3—J7iH, FRATERE s 5T iA 1 38 A3 )& A8 B M=% 4
AR KI5 i 5 KK, il “RBERT UL “ER7. AR
DAz “9h27, mFRrREL) 2011 3 2013 “EIREARIE ., HARBN ALK
B KR N T 2011 4F 1 7 1 HI &4, B NIHEE 5
IR REED, AT SEARIAE 3 4F [A) AN [H) B BB i, K5 295 R 1
PSS 1) A2 o 7 14 % < 98 Il (L TR 9 28, 4 T A AR R P %45 40 1) 3R B8 < 1m 4 e 271
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