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Abstract

This paper examines the relationship between the stock and futures markets in terms of lead-lag relationship,
correlation and the hedge ratio using wavelet analysis. The basic finding is that the relationship between
the two markets significantly depends on the time-scale. First, there is a feedback relationship between the
stock and futures markets in the long-run scale; however, weaker evidence is observed in shorter-run scales.
Second, wavelet correlation between the two markets increases for a longer time scale. Third, the hedge
ratio and the effectiveness of hedging strategies increase as the investment horizon gets longer. The results
in this paper indicate that the stock and futures series are perfectly correlated in the long run and are tied
together over long horizons.
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= RS & AFEE AV 7] 2AF|EAHGARCH) 23, &4 W54 (SV; stochastic
volatility) 28-& o]83F £4jo] wo] 7= it} Kronerd} Sultan (1993), Lien3} Luo (1994), Mos-
chini®} Myers (2002) 52 GARCH 28 A831 21, Anderson} Sorensen (1996), Lien¥} Wilson
(2001) 52 SV B2 ALg3lo] A7he] wle} Hslsh= F A R]SS £33t Howard2} D’Antonio
(1991), Llen-\} Luo (1993, 1994), Geppert (1995), Lien3} Wilson (2001) t}efst ¥bHo =z T} 7+
A4 9 A A BY AT AN ST

FHZ 0] AT B AFEoRNA Atk 248 AR A7 IA TAE D B =EE] I3t
3 gtk Arino (1995)= 4 3% o g NAL A5E FA-<3 A5 AZ.EFF HE5o
2 o] Y38 £ o] EYE ASXE 7o HHS AASIN oM, Goffe (1994)& EA S 7
AANAL Az e 235 BA7HS AR5 th Ramsey 9t Lampart (1998a)& 435 7o
I A5E 4 F7EE 9t 3, BEET A5 Aol JAFAAAV F7HE e HEHE B
O 2& AABIATE. Gengay 5 (2001)2 431s IHE 83t FAATY 3L gt E4-&

dA <} A

A28t th Ind Kim (2006)2 Adbg B4 o]83to] ul=h 4130 AEA ] thgt Q3
#FAA, 283 A7)0 2 3 A 8])& (hedge ratio) 5o &gt £A4-& A A3 TH

olg} Zro] AAAF AR EAHEZ f8) ARHE 4avks BA47HL A W A PR BT
o Qth. AR Z Ramsey$} Lampart (1998a)ol A2} Zro] LutA 9l A ulF 3 (discrete wavelet de-
composition) & H&3H= #o] 93, 4 822+ Capobianco (2003)9A4 8} Zo] Aubse] %
SA A 71" (denosing method)= ©]&3H= Zolth. A oz 4Ly BA4HZTEMLF A4S &8
8t Gengay 5 (2002)¢} In¥ Kim (2006)€ & 4 Atk A 3oz AAIEY A7AEA(
memory )< =43 McCoy <2}l Walden (1996), Abry 5 (1998), Tkacz (2001) 5<] A7) At} (&3
T 7S AL AA AT Az HZ AS Aol Uld A= Lee (2005b) E o 7]of ALH H1 =

[e)
T 2=x).

B AN 255 BALS o]gale] AT (lead-lag relationship), FEAF 8 APBA, 12]3
N0 g AN 5 Selie 2% AEAZe] BAS Az Btk AR, £5HE B4
2 Ea) tlolEE Thaket A7) (time scale)ol w2} Halslglom, A7)0 we) Hlole g Hald
5 5 A7 ATBAE AW RSN BAAEE 25 AEANA A7)0l wet 27t e o
NARL A Hek 2 BAASe By, A7k, 99, 99, dus ARRE FEs AR e
S5, A7) Bl B B AAE AN ARSI ATEANES oleis chope A1
2700 e ARl BAL AT AR, F 717 o4 HloEE BAT 4 Qe A e
Rzoz sl aBde] B AT /(@I F7))e ARH] ALk oW A7Se) B4
B9 BAE SR A B Ao 45k BASME AHdate] thabal Aol mhe FA A
2A50] e AaBalE XS] BALS ST, 58] A7Es)el me FguolE Bel 247}
AEAF E ABBAE NDEAEE £28 5 QA AR

), 2345 BAoR A of 79 B8 40 tg TRAL A0F70l wet Bajsrgion, ol
o we} AR ]ol wet FRA/ABTAG g BAL ANSYTE wAtow 2345 BAL 54
AR G AANEE AL, DAY AN G ATE 1) o] 2] sl
GARCH E8o]u} SV 28& o2l that 243 714o] Ao s, oo met 4814 23 277}

[e)
— [e] =2
=21 b5 ol Uehith 435 £4¢ A05719 e gelsh vRed 248 Ba) 48A A

A7 24e U Ok A2ANAL H4LAA AN 9 712 o
+ askse] Z1RdE s Aesha, 4k B4 9 B
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B8 AFRA A B3] = sgon, A 5RNME B 479 F2 2

gole AR nejrto] BAAFORA A7)t AAWUSE 22T Fol AL glob7] A3 A
oA BB WhEE EALL Ao AL Judth 5 BBHA] G o] (EE £4)o] AE
B WS SA(EE o2 4T 5 YL ABAFANN EAHL AFOZM o T3 v]F
o 7H4o] od PFoz ATk £ AFLFAN AL AL oJuach 5 FARE H
32 B3 Adstun s A8 VA4S BA AN DANA ¥ 5 Aok

A9 FEHL BUY vEe] AANFOR AT P2aE Folt ol Atk e BEAH A
WE BlnTE 2] ANAE ABAIA DukutEe] Aokl thg £A 4L Ashof s FAl
Augch ol Y BB FR hul AE TR HEE HoS & 5702 (hedge ratio) S 3
ok 2 AAwEe B Hasse o dekn B

AS = 8|1t g At AEZHA(S) 9] Wk
AF = 3|34 AR HEZHA (F) ] W3R
2 _

oo = ASSFAFS BRI, po= ASSH AFZ] ABAS

h = A&
oelg FEEe|e SolA] 4o F AHPE chas} ol B 4 ot
AHP = AS — hAF. (2.1)
S22} Bg-EAE 7 2884 (mean-variance expected utility function)& 23 okal 783,
7282 o=t 2ol yehd & glot
EU(AHP) = E(AHP) — 4 Var(AHP), (2.2)

AN 7t Bl A (y > 0)olth. olelat 2 A, FApGe B 4 (21)9) B8 Fhe}
3= Zolt.

Underover max, EU(AHP) = Underover maxy, [E(AS)*hE(AF)*’V(U§+h2U?72h0'3f):| , (2.3)
o71A s T4 A ES Hoke AS PR 4 (2.3)c25H dAHE HAAANE2 o
S5} ol vebd & 9ok,

«  —E(AF) +2v0sf
h = T 6. .3 -
2o
HEA WS RALE HEE A9, 2 B(R) = R7b A9, 4 (24)% thed 2ol w89
o},
ne= 21 (2.5)

gy




900 Chang Min Lee, Hahn Shik Lee

3| A 23 (hedging effectiveness)-Z A<= &l {3t e AEe] 744 ®i5 8|23 8 oy &
3T ¢ Jerte Auishedl, & FEAFY £ HEAFY o]dog ou A HAE £ e
7V oulgttt. olof| wpet AR FETHE FIESY EAA FA ] g3 FaEH«= vERE S
et 2¥Bg A a2 o2 el 28E 4 Ut
_ Var(AS) — Var(AHP) . Var(AHP)  ,

EH = Var(AS) =1 Var(AS) Pss> (26)
AN p2E FEH AEAGY ARATY AFe 9 1@”/} A1(2.6)014 HH, A2 FEH
AEZFATRY AAdAC whet 2=, 43ATT 19 B9 A9 B 2EEE LY AFES
002 gEojzek(s A aTAol thet AHLe It Kim (2 006) Az)
S| A u& A EIG S A7) A E 4] (2.5), (2.6)d14 AAE AAFE ZF ol st £at,
Ak, EAS e gotof gtk ok AolAe Avls B4 o2& AfEta, Avleg o83t
AZF71E S 24, T2t AR3ASE =Eetaat vk

|

[9Y)
2
o
C
z
2
1

FANGT AEA Gl thdst FARRE ] EA8LAL, FAANE ] FARANE 24T ule TS Al
=710 wet g AEA LS Al aHngE T AFe AAE AT uje Zh2 ohE A 7R o)
£ AFE FHElok gt 4anks F42 dlolEHE AT 710 whet Baljste], AT AEAZG
o] A, FHBA, A& FAERA T2 BAE 7T 5 AEE FHEh

&3t £AL 19500 29 2249 937 A0 A:wﬂ% AANAL 2 ARBA Az
A 5 AT T Ago] Hehsw czm. 43b5e 54 Al $RY A4S 35 AAE 9

ushs A0E AAEY AR GET ofet AF °3°ﬂ EHZ’]' AEE Al AT 5 Ytk &
352 Fe] ol (Fourier) W3k} 22 wWeko] shpwgtolet & 4 gledl, FElo Hdde r"'ﬂ /\]74]
A A59] F71A A FAL} F71F Q0 HES %/‘]°ﬂ EOZ o7 A 4 Al‘_ el £3
£3)| (wavelet decomposition), THEF7]E4( A 7F-3=7)
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2350 71 8A B4 AR, 4352 thadt 2 R X% (scaling) 7 710 (translation)
£ Yely = 7B 234 (scaling functions)ol] 2] AAEH = -5 7|22 3o}
i (i _i, (t—2k
bin(t) =2 2¢(2 2t—k):2 2¢< N ) (3.1)

714 27 deo] FEXAFL YehlE Aog, 279/2% 7R3 ¢(1)] FE(norm)S 12 FAA

71e A4S sk 919 AolM 7 7| 4vF9 fXe AolRsEia Bl 2k et 2=, 1

37)E F718 3 (frequency partitioning) o] 285 = FR Q¢ (scale factor) 270] ) 2AHACt w

2hA] j9} k7 Wslshd 7| 2Eke] Aol o] dEix A "k & 7 ARl wel FE29 2771 Fr)s)

A =31, o1&k A T ¢ k() 7F WO HEA O WA HAA B & 5 Atk

9 A (3.1)Fe 2 favts (mother wavelet) o]2} B8]+ T2 739 g+ I ¢()S )83ty
A

AAR AR E ThE F83 54 AT 5 Atk ot AP F B2 Alole] FfelE W fs}%
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© g AwA (orthogonality)e T&ste] L*S T} o] ¥ T 4 Ut
LPP=VooW, oW WD --- (3.2)

A7 L?E= &5 f(t) AFAE7} 5 (square integrable) 3 7HS Veh W, @+ A3 3 (orthogo-
nal sum)2 YEPATH

olgigt HA= theF7IeAE B3l AAE A5 HAst Fio) st AR E dAFSE AATLS
A ZF AL g sdef s AAZeE HT7t W2 ZAg(coarser approximation)& =
T 4 Qthe AE HolEth B olH S BAZKEE W, C Vi 59 FAE T2 5 e, o
52 47 o 9AY LATHs (farther wavelet)ol] 23l A= & 57 Yol &= 2= )4

ot B

+

922 ofvigeh
RATHE $(1) A4(3.1)7 593 Fehe] 71 BFugre] FeiE 2ok
_i _i g t— 2k

Winl(t) =2 2¢(2 2t—k) =2 w( 5 ) (3.3)

2] (3.3)0ll A j 7 Z2 A%, & 2 F7] 4=Z(low resolution level) o] A= A1 § o] uldt B & (smooth
components)& FE3) @ 2 39 joll sd=lE =2 F7](high resolution) o A=

Az o] W3} K& (variable components)S &3 & 4 o)

2] (3.2)& o]&ste] A AAL A= f(t)E thaat 2ol FE 4 (scaling function) £} 430 2]
o Ao AN 4 Yk
=Y sk)oe(®) +D > A k)wik(), (3.4)
k=—o0 j=0 k=—o00

AZIA AR L f(1)9] AT (Ee 2 )04 A S vehla, 4 32 57 S7HE el
g A4 8 137(Ee AE =8 F8)7t 9AFeR FrhEe Uehdot (23k52] 712 7ol thel
A+ Lee (2005a), Lee (2005b) Z=).

o2t 4315 HBH(DWT; discrete wavelet transform)2 ©JXHAE fi,..., froll oid &35 Alg
29| ZAgE ASLE A DWTE HE f = (fi, fo,.., fo) = iJJr% At HWEH w
(w1, wa, ..., wy) 2 BAFED, HE we 4 (34)9 4avs ZA A2 Al s(k)2) d(j k) S
3rsln ek

3 HB oA DWT 2439 tiAle] MODWT (maximum overlap DWT)E A3kt oAb
oiﬂ%t&%% 2" 79 Apmo A3e WEko g XA LY dol7t olet thE Af AR & Lol gt
dasirh. m=3t oA avbgHsto g AANALE HET Ay, T AR E A5 AlFst
Al Ao wet 2 A3 dEiAls #A17F Atk MODWTE o] fZﬂE a5 A JE PR
, MODWTE DWTe= &8 2" 7)) 28 7} obd AR = #4 o] 7}53Ft. MODWT MRA A4~
412 (zero-phase filters) e} #&= o] 9lo], £3kF FAXE= Al s(k) D d(4, k)71 DAIA
Aggel At & 7F BalF7](scale)oll e A 7 Ao AlAQD EaolA F-835HA
2 & gtk DWTS MODWT 25 Al A G A5 9] 24tell tigt 24 & & & gl MODWT &
4E avks ko] DWT 24k £ vs] 424 284S 2t & MODWT+= DWTS=
Aol glon, ALEE7E DWT R =2|ths @ o] Qith
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3.2. AUIS 244, ZELH MG FH
235 A 54 F7)0049) WstE ouditt. 2Ee $EHHc] MODWTE H&341 F7]0
2 23S +FE 4 vt Percival?} Walden (2000)-2 E¥b4<l W54 /MdE 54 F7]9AY ¥
=4 2H0] AL3te] £uHE mu M-S 20 InF Kim (2006)2 435S 083 A2HE7)
dlAe] Hab, FHEAY, ARAS 3] B SRS AR wheF 243} AF S0 Fo] A7
Eqolgta 7pgehd, o5 A AE AL BT 4 ATk 45F B F7) A = 2714
] MODWT A5:3k& o] -3lo] &4 3t}
1 N—-1
Fon== Y (de) . (=xY), (3.5)
NJ t=L;—1
71A )= WS 19] 7] A9 MODWT 43H5 Al5ola, N; = N — L; + 1= 3Az79] 32
WA S AR 4, L= (2~ (L 1) 412 7] A, 45K Beje)] dololct

]
7 A7 A 9k &

4o
BN Q) we} B T 5 Uk =
£ vt (Llndsay 5, 1996). 7]

[¢)
9] F&4kel thst 7] = (contribution)
o

AubAQl F W] thak FAATAT oleh o] AoH e avks dBATl A= [pxy (V)] <
o3 F&ll A, 71 AjollAe sl AmIE-E A (3.5)2 4] (3.6)=
_ COVSf(Aj)
TRy
o1714 hj' = tH57] (multi-scale) S| A H]&o|n, o] 43l F7]o| whe} thgFstAl vehdtt.

(3.8)

4. J|28H 12t HE52A H

2 AT A= KOSPI 200 A48} KOSPI 200 AEA & AME-3to] ASEAE A3t ZF dlo]
He 48 3718 71222 AMSStlal, st AdiaolA therigitt. 24 Bigs 270 223 HAE &
& ([log P — log P;—1] x 100) 7Nd2oz dlolgE WHEste] ALttt 53] KOSPI 200 AEA]4
+ 298 A JSFHERE ZEE S AL5HA U]'7]°]X4(1"0H over)& 7Hg3te], 29E A
2 RES AT 4R AFoAe wrdY AR BF 9 olfE w7 =g A2EE As
E ARRIPIE oY, B AdFoE WY o)Fd AR ZEE AFE ARSI THKOSPI 200
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Table 4.1. Data description

F(d5) KOSPI 200(dlkospi), KOSPI 200 A& (dlfkospi)
AA 77 2003/1/2~2012/6/29
EA7)7 717+1: 2003/1/2~2008/9/12

71742: 2008/9/16~2012/6/29
0 F7F dolHE g ote] R4,

=% A Hss 20 x}i Fol 1008 #& £98 HBE vehd.
HEe 29EL ARsAed, 42 7 52 ¥ 4298 dolHE A8
Table 4.2. Basic statistics
AA 717 71741 71732
dlkospi dlfkospi dlkospi dlfkospi dlkospi dlfkospi
B 0.047 0.047 0.061 0.062 0.033 0.031
B+ 2.468 2.760 2.055 2.377 3.047 3.302
9| = (Skewness) —0.397 —0.401 —0.300 —0.292 —0.430 —0.471
A = (Kurtosis) 7.728 7.093 4.393 4.710 9.498 8.618
p 0.014 —0.025 0.015 —0.026 0.022 —0.017
LB(15) for R 19.32 25.08 25.02 28.69 8.33 11.25
(0.199) (0.049) (0.050) (0.018) (0.910) (0.735)
p> 0.167 0.152 0.038 0.072 0.194 0.176
LB(15) for R? 1552.50 1831.60 359.14 353.22 750.25 984.99
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FESA 5 2360 2360 1411 1411 948 948
AEATY AFAES A5 A3}, W7 = ZLE AR AdFdol o] 2 Aoz vehr] o
Folth). BEA77HS 20039 1Y€ 295 E 20129 6¢¥ 29¥97kAolH, AA A5 = 236174, 22X
B FAE AR g 236070 0)r. EoF 2008 2= FAI917] o]xur o] %2] xpo] & w1 7| 93]
E audgamc AbElZE AR 2008 99 159L V1FOR 7| HelHA R & A
A 717F o]l 20033 1€ 2¥€HE 2008 9€ 12¥€7FA]E 7]7H, 20083 9€¥€ 164FE 2012 6¥

29U7IAE 7|78 FE3F] BAE T

Table 4.20 & F43} AEXF A E st 7|2 SAZFS AA AT BE A 7|7 A 18 o

T2 ¥ ;e 7HRET 1 71ZR2R s 717 AY Q8 HEFhe]l & AoE UEEt &

B2 Al o] & Fal3} HEAF| A =g o] o)A 7|7t vl %‘&Zi_

FA AE9 4%‘%—% W3S wf, BE 7|7blA FAG AE 4

D} S FAF AE oj" FE44F FARIAUEE A 7 BEFeE ¢ 01201] 2 Aol 7}

Ak 2AE HoF

xdzﬂymowg KOSPI 200 £98¢ 242 246801, KOSPI 200 AEA$ 4989 2ae
2 Aoz yggth Z=3 77, 717R20AME R E A

ko] Fa] 2ol Eo] BatHTl 2 Aoz Yyt & 7

A F9Ee 24 BE 77kl AERS 494
£ Bate] #7982 BAET A deht dE7H49] M0 & AeE EA45 3

St 717kl AAglo] 9= (skewness)E 29 g 7 oW, HE (kutrosis)E o 2 e 7HAlTh 9}]
=7 2 e 7Kt A2 9%or 7 nElE Ve BEghe drlolH, ATt 30189 2 #e

A AR WS REE AL 540 S T Aok The AR ECRe 7020049 ARl
9 =) ek, ol 71720149 WEAge] 2 A% YAMAEITh & 4 ek LiungBox g
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Table 4.3. Granger causality test by timescale

A2ts d1 d2 d3 d4 d5 d6 d7 d8

F—S 0.087 3.354** 43.406* 1.425 16.316* 19.353* 256.620* 88.867* 2.604

AA Prob 0.768 0.067 0.000 0.233 0.000  0.000 0.000 0.000 0.107
712+ S — F  26.789* 10.405*  25.407* 0.074 12.898* 18.824* 248.080* 86.769* 2.535
Prob 0.000 0.001 0.000 0.786 0.000  0.000 0.000 0.000 0.112
F—S 6.005% 8.135% 33.782* 16.017* 17.839*% 4.580* 111.100* 110.190* 231.170*

A7+ Prob 0.014 0.004 0.000 0.000 0.000  0.033 0.000 0.000 0.000
YT S — F 4.735% 1.683  20.729* 10.245% 16.331* 4.466* 105.920* 107.860* 230.820*
Prob 0.030 0.195 0.000 0.001 0.000  0.035 0.000 0.000 0.000
F— S  3.051**f 26.440*% 19.962* 1.900 0.271 21.703* 632.800* 33.063* 16.168*

A7k Prob 0.081 0.000 0.000 0.169 0.603  0.000 0.000 0.000 0.000
S — F 24.576*% 33.693*  12.544* 3.77TF% 0.878  21.007* 620.120%  32.904*  16.047*

Prob 0.000 0.000 0.000 0.052 0.349  0.000 0.000 0.000 0.000

Note 1) F — S indicates causality from futures market to stock market, and vice versa for S — F.
2) * and ** indicate that the null hypothesis of no causality is rejected at 5% and 10%, respectively.
3) One lagged variable is included in the model.

N
1>
o
=
i
1o
-l>
nqﬁ

e A B R fS2)0l B A= ehstor), el A A
oAt BT GOl A0 ehkth 47 484 14 wir&_(p)i AA 71 2bel 4 72
= Ueon, 4 A A 17 47BN S 242 0167, 01528 35 ek

23bF 7S ARt AlIZEETl wel Wske ket AEA Abeld] AAA, 4
FRA, SANE 52 EA3ALE o] 213 Daubechies®] LAS8(least asymmetric wavelet filter of
length 8)& 7]¥ke 2 3 MODWT 2412 Aggsiglon, tolelx= ad 87bA] Zafistsich. 43 A
= 795 g AA7I1oA ] MODWT MRA Zibe =0 AASHitE A5 AM= 7HE &
109 30200], 20084 108 4L A7 7174 27l et AxAes
ot B/1He B0l B71H Foh% HEAG SoEd AL Gl
Ag Slulgt. wE AR77 S gheh, 3 d1elA ds Skl ek,
AL 2 5 g, ol AN B9 218 (noise)ol AI7F
o sHRT. of A Frlg ABAANY BAT} BI0) F
¥ =

%
S
>,
Ir
N
1
e
w
ol

pal j].z% oz x]—o}x
23 A7t aekgt 2
F717F SVl whet Ak
oAl A5EE o m et
AlslE .

WA 2WMA AAAA 7 (Granger causality test)S A-838te] AIZFF7IERE F WG Abo]e] Qb
AL Ao ESIth JA3AA FAZATE AAIT Table 4.32 2, 17}11’\94 AEAF Abololl= 7]
Ao g AT AAA I EAA oY, @]9k FIld A AABAAT} Qe BEE eSS & 5 Tk
(AA 710l A B, d3 F7]e4 AEFH F7HA 1] 014474]7} gl A i Uebgth dl F7]9
A AEdA FASR 90% AFHFRNA AFABA T Qe 222 vehgot, 719 d8 F71eA=
AFAAZF vehdA] kst 717 elA s d1e] FA A AE2] ARAAZE g 2e ALstr 2
E F719AM Ao AatdA st debdth. 712k A& d3, dd 7)oM) AABA 7} ket Ao ® ey
o).
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d1

Orthogonal Impulse Response from ko1
Orthogonal Impulse Response from fko1

o
= o~
i
w0 —
=T ° =T
2 A = AN
== o
o \/ \/ - \/
=
w 7
s
- o~ |
L=}
uw ] ~
(=1 = o |
- L~
E- N\ AN
o \/
51V sV
o 1 T T T T T T T T T T T
' T T T T T T T T T 1
0 + 2 345867 89
o 1 2 3 45678 9
d2
Orthogonal Impulse Response from fko2 Orthogonal Impulse Response from ko2
@
= uw
s | =
g =- 3 g
= — L=}
o ]
[= e W
> _
g P
u
pt =
¥ - 3 5]
L
o w v
L= -
b =
. T T T T T T T T T 1 T T T T T T T T T 1
01 2 3 4567489 g 1 2 345 67T 89

Note 1) fko and ko indicate the wavelet decomposition data of the KOSPI 200 futures index and of the
KOSPI 200 index, respectively. For instance, fkol is the wavelet decomposition data of the KOSPI
200 futures index in the d1 scale, kol is the wavelet decomposition data of the KOSPI 200 index in
the d1 scale.

2) The results on d1 and d2 scales are reported here. Similar results are obtained for other scales.

Figure 4.1. Impulse response analysis (whole period)
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Figure 4.2. Impulse response analysis (period 1)
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Figure 4.3. Impulse response analysis (period 2)
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Note 1) dlkospi and dlfkospi indicate the returns of the KOSPI 200 index and of KOSPI 200 futures index,
respectively.
2) The dotted lines show the 95% confidence intervals for the estimates of variance and covariance.
3) Here d; indicates the timescale between 27~ and 27 days.

Figure 4.4. Wavelet variance, covariance, correlation, hedge ratio and hedging effectiveness (whole period)
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Note: See notes to Figure 4.4.

Figure 4.5. Wavelet variance, covariance, correlation, hedge ratio and hedging effectiveness (period 1)
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Note: See notes to Figure 4.4.

Figure 4.6. Wavelet variance, covariance, correlation, hedge ratio and hedging effectiveness (period 2)
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Figure A.1. The MODWT MRA analysis of the stock return (whole period)
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