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Trading Behavior and Market Efficiency
in Canola Futures Market

Sanghoon Lee*

The objective of this study was to test the pattern of daily trading behavior and to test the efficiency
in futures market. First, the results showed the existence of patterns in daily trading behavior in de-
clining and rising canola futures markets. Second, these patterns were different across the different
year and contract in the 95% significance level. Nonparametric approach showed the same level of
predictive patterns of trading behavior across the year and the contract. This showed normal dis-
tribution of market behavior in spite of some possibility of non-normal distribution in certain con-
tracts. Finally, this study proved in some how the facts that price movement in the futures market
are the result of market participants’ actions and could be predictable. Thus, we need to emphasize
the existence of structures as efficient forecasting tools and systems when some predictable rules for

market participants” daily activities exist.

Key words _ discriminant analysis, futures price pattern, market efficiency

* Senior Economist, Department of Sustainable Economy, Gyeonggi Research Institute, Korea
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o]F1 9t} Kamara(1982)&= A&E7H4 W52 F2-9% (random walk) A3 431 £42
I} o] A o] A|A DA AL WASIAA L o]E At BAHHL B o 7

kel 2A] FEFE et . Kawaller®} Koch, Peterson(1994)2 &3t vkA H
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T4 0] dU7A felS whAsI A, G2Ee] AET S&P 50044 AR, 5 o2 AR A7t
AEo|e BXA o g Brgsl sjel e dbAE]R] oF9)t) Corazza®l Malliaris, Nardelli(1997)= 6712
A AE7H S ASAeR BAS] oA w9t 21 AGRE AR5 HAESKIH, 1
S AFAEEES 54t o]20lH dRbAQl o] 22 ofuetal AEX|8lY, H2= asAo|Aut thE
5= A& o)A gtk Aot wEbA dold (randomness) ¥ A REA 7HES AASH o T2

27 yebeE Bylvh 3 AEAe] oA (heteroskedastic) Al70] 7] wiZoll 22451 (OLS)
off oJgt AT} AapA o) A] Falrkil 53 Bosch(2016) -2 AlEAI ol A B4 2]
(hedger), 7| H(speculator), &G A4}t 5 v 139 AAHRAS] oAGA A7H Ol &
FE FE7HE B8 252 AEAS AEAA F71AEY ARSI AEAG 7HE R AEA
7149 Aol HAAAT]E A3 SAE WA, 1 9] Jiang(2011) F-2 1988~2007¢ 711t &
o S&P 500 A= FAAIAA T&A AR 7Hdat A EAG Holl A a8/ HSste Al=shltt,
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2, AAARE 23, oln] AT U HAY A 45 g 3 1
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2 AT AL v A Aol s BARE Y AR A 24 S Akt A3
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Al 71Ao] sieket 1, 712o] A 15, el iAol Be 1EoR 78 4 Ak o
E B Tho] ZHz) th sk A3 (multivariate normal distribution)& 0]l I, 7124
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A(4) A& 1T, D Pj - fi(x; 05) - Cli/j)<Pi - fi(x; 0i) - C(j/i)
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1| Al=H
=0
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B Ao A= Asal) A& (canola futures) 718S EAUALO 2 3t HAlof S8 A& A%
7FA-L 198218 ~20009 717t =0t 7iuic} Ly AEA D A (WCE: Winnipeg Commodity Exchange)
9] Fi=eH(canola) AE7HAolH, 9ua AH#47} ICE(Intercontinental Exchange)? of £3H% o]&
20101 ~2016 7] = ICE et AE7H AaE 2-85kltt, $1U=(WCE)A=7 240t Qe X1 E]
WA AICE) Y et AAlA 195, 395, 545, 995 = 795 5 4] ALY ¢4
%—7(01-7]-7:]_/] H]—?S‘]:(A]—/_\.’ 5‘]_1}1}— _lﬂouO]E)O] X]—ii =S| oﬂ %QO‘]E}?)

HAT A S8H AEAY B Ams AA AdE Y(daily) AREA 2 AordEE E47)7F
e A E Amoloh, AEAP Aol thgt 404 7+ Amof tisf x2S E-8 A, 547X
SR Aol W E Aol A A AT} siA o] thE 4 vkl s, & Ak o]t &
£ sidsty] flsl AR} obd AA| Ao 2y A4 AwE D853
2 A oA = A ARAES 97 AL AL 7HA, A 71XE 59kl A, nAA ofL
To&2 Yehr] wfiZoll, Az ofrte] AU A9l /W open)7H4, #L(thigh)7H4, 2 (low)
7H4, E7%(closing) 7+, A (volume), H|7gAFAIF 1 (open interest)2 FHE = 202 A3}
o}, olgt A A A= FU T4V O] ks A7gste] AU A7 R] 4553
=7F, skEtstierth, ot B3 ol sstl=re AT Aoltt, o7, thHE A2 E UEil=
I 2, &, shE s 2T, e 2, ol Agnddes :rL—rO}‘i"i‘ﬂr Nseh s
Aol A o] AR LNE Uet= thefRl tloe o] #2120l AR E 0|85t 714 JEE o5 4= Q)
CHA, Aol Bla&2]0|aL 7H oSk 7hsdlthe 24es WE o & Aol

ON

%

O

1) Amebe AT 2akx1el S3j0] dFoln] Alfo] ojE QA2 AlLo] LolslA] THE WolE0 2 1970 o] FHito] A
A7) AT AL A1L-S FE 2 tloksi| 28T )}

2) 2007 9¢, $IUZ A (WCE)7} ICES] AH3A} HHA] BA o] WA s gl siuetrt FAk2)Ql Aset AEA7 7P
st A asolct,

8) $IUIBA e A(WCE) 2 91E| A WA 2(CE) = ket wh ke SUsIAlof S1013H ALY S UTH Ada2A, 247
o AR 2007 WA Aefolch BAle] ICE A Ahsel AEAN} 7V 2 R AL G Fa el AEA

S 2A, A At 7S Akske tlaEdol )le st AdeAlgolth
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B Ao glojg BAIGoAE SAS w7|AE Egsto] TEEA o] o]RoF il FAH AAIH
= o|Folc Miset AEVH AR A AAGdE sasta, Sy AadA ICE Adf4R
o] HHp A AT = 9 IS HAstel7] 918l 20019 ~200919 2] 9T 7171 EA oAl A|
QA FTh Eeh o] Q= B&AQ WE AAs] H8l, HEES SR SASE o83 Bl
A (stepwise)©] XY= Qlet, o]2jgh 2y v Eo] =2 WS AAst] $I%t -85 AP
o2 A 1) oA LS sto], YL 9l fol4E 0.4, 2SS o 0.1 2§
87l W45 HEH o= AAstort.

17 W= 9 S 7H47H (open(t—1)), MY 2 317H4 (high(t-1)), AY #4714 (low(t-1)), AL &
714 (closing(t—1)), Q2] u] g AHA| k31 (open interest(t—1)), AL A& (volume(t—1)), T 7%+
7H4 (open(t), B 212714 (high(t), B A7 (low(t)), TY w49kl (openinterest(t)), L
2]aL g A=k (volume(t))oltt, 2FH 02 AU 714714 (open(t—1)), Y 53714 (closing(t—1)),
AU 9o] m] A AFA 9kl (open interest(t—1)), Y A (volume(t—1)), B 718714 (open(t), TE
17H4 (high(t), FY FA7H (low(t), B A= (volume(t))o] Z3H= %L

o5 87 M7t 19 ET 39 E, 99E, 11EE] tisf 1982\ o]F 20004 717t F<t 7HA Wk of
Zof L8591, 20104 o] F 20169177}11% 198, 395, 795, 1Y B digh £40] o]Foj it
I o2 15 SIg AMEE2 71 slEEhE 49.5%, 7HE AAsEE 49.5%, TLE|aL 7t o] e

BB 1% FolAlT). o] A% 1719 HRFHAL T}t o] Haec

0014

.l

21(8) DCR(t)=open(t—1)+closing(t—1)+volume(t—1)+openinterest(t—1)+open(t)
+high(t)+low(t)+volume(t)
o i 7HE ek, 1A A, 71HE B

t: g

ne

ﬁ
L
2
e

o
i
5
el

Ao Lehe BEEHNH DCRI () 4,8 Hashlyls $ao 15 18 249

d? = (x— ;) 2" "(x—p;)—2log(Pi) for i = j=1,2,3
o, x TR WE[open(t—1), closing(t—1), volume(t—1), open interest(t—1), open(t),
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high(t), low(t), volume(t)]
pir BT g oA x2] Hat HE
Pi: B 5O AHEE

19824 ©]%- 2000 =714] 19 713t 54, Hlo]=(Bayes) M2 8, mid 4719] AlFA(19E, 3
L5, 998, 195 digt EEFHZ(DCR)O] /NHE=|QIL), oA ke hHEFH 2 o] g5}
o] i 195, 398, 99E, 1YE djs)] RS 5197 o
ot AA| Aarp AREA 07 vl EQIT), &, 1%%01] diafiAl 199 717F Eet 1992] TR o]
arElo] 7HA AR o] &= Al Y A] 3
et 193]0] AA FHEFR 2 o] 7= o] %%ﬂ%
FolA F 763] TR o] o|Fo] Fr}, WHRF
53 v s o] Heel o & o] RS EAEk9ict,
ghH, 201089 ~2016 717t E3tol| = 47]2] Akd(1¥s, 3
THEEFH 2| (DCR)o] =L, 7Hdhel ShHER 2 o]-gste] A 7hARgke] thgt el S o] ujd
ool Fct, o] 7|7k Ftol= 99 EC] ICE A4
2 (contracts)o]] gt THHEA o] ujd o]FojF om T 7|7 5t 47 Aok
92 F 283]9] grERAo] ZY= Y},
olggt Ig& Fall Vrehd i ER o A= 247t OF, & VM st 7 A, 7HE B A
-2 o] A A th2 Ak (contracts) 2t T Ak (years)e] Atel ] =] I}, A2k (contracts)
¥} g A= (years), 7H4 ‘jm‘(dlrectlons)ol 27} o2 75, Aol A o529 58/ (homogeneity)
o517 BAA Foleo® ASE AU ASUHE AR, A7t S A5k H2H WY
ug Bl gEH R 7t S Oﬂé;} 5 A7t oFolar, B4, o]2gth 9= 4dE (commodity)

I} Aok (contract), 71ZHperiod)oll BA L] ELT7} o 75 HEksh= Aol
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iic)
o
ok
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i
=
E
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V., 2A1 Z5;

1. B(Parametric) 2A4Zin}

1) 1982~20004 7|7t
S 17 40l 4 1982 ©]F 2000971 19 717+ 52 Aise 4k 7
% 7124 10,9989 FolA F47120] Aol HI3 Sheret 28 5, 5430001 At 59 5,2019, 7142

T L]

2010l 494 183%0]c, uﬂolz@ayes) FEERADCRIL 49792 71 Son BRE sn

ol A= 8 %‘%i d&Axto] Uebgth shEEFHAIe F3H 0= 714 slEhA| 88.7%2] et
gt dl5S, 7HE Al 87.2%0) St ol &S 8|1l 714 BRIA] 4.4%9] 58S Bt

(& 1) 2 Bayes DCRO]| 2|5t oiSZ 1t T§4(1982~2000)

- -~ =
AerE 01|§77:;;|§(%) m|§7;7:;$<2'(%) m|§77:;§§(%) AE)
Jan, 1,186/1,377(86.1) 1,132/1,294(87.5) 1/40 (2.5) 2,691
Mar. 1,076/1,213(88.7) 924/1,137(81.3) 6/48 (12.5) 2,398
Sept, 960/1,083(88.6) 902/1,007(89.6) 1/38 (2.6) 2,128
Nov. 1,695/1,870(90.6) 1,655/1,853(89.3) 0/57(0.0) 3,781
Al 4.917/5,543(88.7) 4,613/5,291(87.2) 8/183(4.4) 10,998

oVyel HHATE YU Ameh NEAGOIN AgHoIAE Aol By ATz}
T, ofefat SRR E AU ARl FaAe) 47 ool Megsol YO £ |5 Holn

(a2 1) 24 Bayes DCROl 25t HEH 742 5t2t 0|52 1K(1982~2000)

1992 1993 1904

oHz43 LEE
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(a2 2) 24 Bayes DCROl 25t A= 7t 45 0|52 2K1982~2000)

Eﬁﬁuéﬁﬁuéﬁﬁﬁéﬁﬁuéﬁﬁ“é%ﬁﬁ
= = =
1994 1995 199 1997 1998 1999

oosgs mo S

2) 2010~2016\4 7|7+

QB AEJUIEH(ICE) AEAH 2004 20109 o]F 2016W7HA] 77t 47 AloFdo] thal EA5k% )
0]79] 1982~200071717} ThE L 9UE Al 79E0] BAYAto 2 RAHIL, 1YL, 198, 3
28, T9ES 4 o stgon 47) Aokl thal Tdkk 289 WA Sttt ICEA 4
oAl 9YE A7} £47It Foll FHEo] TEES EAdO R St

2010~2016| 717t B¢t A A G A bolA et HE AU Ade 7d
4,485%015], ©17]4 4,485 Tzt 47 Aloke] AR F Lot & AN 4,485 FollA
A7 0] Ao Hl3) slEiet A& 2,328%U0|H Abset A9 2

Ll o

r
N
)
ol
ro

b

O

o}, Hlo]= HEEFHA(DCR)E 2,02692 71H4 site2 7S 53l 1,853%2 7}
“LE 7HA SR 199 ASstgirt of 7IgF Eetel® T7EA0l A div] 2w
S8 A2 olSael Uelbth, aRRAe 7h sletA] 87.0%] Aot A5, 7H Al

87.5%0] BTt o) &S 123 712 BulA 47.5%9] o EH e B},

(¥ 2) 24 Bayes DCRO]| 2|t 0i|=Z 1t £8H2010~2016)

Aerd i 0 I A=)
Jan, 451/513(87.9) 417/479(87.0) 0/5(0.0) 997
Mar, 441/503(87.6) 396/447(88.5) 2/6(6.7) 956
Jul, 447/524(85.3) 436/487(89.5) 2/10(20.0) 1,021
Nov. 687/788(87.1) 604/704(85.7) 15/19(78.9) 1,51
A 2.026/2,328(87.0) 1,853/2,117(87.5) 19/40(47.5) 4485
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(a2 3) 24 Bayes DCRO|| o5t A= 712 5l2t 0|5 ZA1H2010~2016)

(T )
140
120 l I
100 I_FI 0 I rl_
280 —— | |-
680 +—m—— —— —] |-
a0 - ] |
20 - - |
o
AT 8]=T3[ATA[] 2] 18] =1 4131 2] ] 5] =T 5] A1 1] ] 1]
2010 2011 2012 2013 2014 2015 2016
Oo=4= moj=amg
(a2 4) 24 Bayes DCRO| 2|5t Sz 7124 A4S 0| Z1H2010~2016)
@9l 2
140

100 | B I I

20

60

20 -

Jan|Mar| Jul |Nov Jan|Mar| Jul |Nov Jan|Mar| aul |Nov Jan |Mar| aul |Nov Jan|r\dar| Jul |Nov JanlMarI Jul |Nov Jan|Mar| Jul |Nov

2010 2011 2012 2013 2014 2015 2016

ooz s m of] = 2t af

2. H|24~(Non—Parametric) E2A1Zin}

1) 1982~2000'4 7|7t

B mr 2 T B2 A (Nonparametric Nearest Neighbor DCR)©| ‘52¢ 242125 tjalo 2 2
SE I o5 199 713t S8 A AlofdE tde = g i EAo] o] RojA] F 763 B|na 24 E
HAo] o]RolHtt, FHA R F A 10,998Y Sl F47HA] Aol vlal stetet U2 5,643
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rok

FAZE 74 &5 oIS Z2K1982-2000)

g

z

5

HEHE

5

=

2l

5

5

z

g

z

z

5

=

5§

sl

5

z

s

H

z

5

5

5

5

1991 1992 1993 1997 1998

DHEYE LEESE]

1999

2) 2010~2016'F 7|7t

2010¥1~2016W 717F F9F F AN 44859 FollAl TA7bao] AU ]3| stekt AL 2,328
Qolm A%a A9 2,179, 712 B¥lel Z9E 4090]th, v ES WAL FWH(DCR)S 2,065

A s oR, I8 714 B2 5YR 39Tt o]
o

Aerd ol K AL A
Jan, 469/513(91.4) 425/479(88.7) 2/5 (40.0) 997
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d|S21e] AloFdy} Aol wg FAgl titt A A2 e AT 7H0] AT B
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