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Abstract : This article proposes a procedure to build up the volatility index for the Taiwan stock
markets. Our approach resembles the CBOE’s VXO which weights the implied volatilities of various
index options, however, separating the put implied volatility and the call implied volatility. Evidence
shows that the put implied volatility is more closely linked to the spot index and is more sensitive to the
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change of spot index than the call volatility. The volatility index using only put options (1Vp) exhibits
negative correlation to the spot index return, reflecting the market sentiment of fear. We find that the
extremely high IVp is often followed by momentum trading (selling) in day 1 and day 2, and
subsequent contrarian trading (buying) from day 5 to day 9. A market timing strategy based on the
information contents of put volatility index outperforms the buy-and-hold strategy. Results suggest
that the weighted put implied volatility is an appropriate sentiment measure of Taiwan spot market.
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31 IVRIAp SR 5 chip W

2 e Whaley (2000) J'J ITTAESAHELE] - 53 AR 5 I SRt BRI | R R
P ROVAPCLITEROP (R PO

R™ = By + proy + &, 0
R = B4 + plog + & )

F 16 Wrxom * IVew ™ IVpy <

RBP4 P R R SHEE O RO SR 'Vc%ﬂ”—"i"?f?“ F'@
R-squarefi [ > ?illj—aﬂ'lvc%%‘}ﬂ I R YAV [ AR T S ’%;T%ﬁlrjd fRd i~
FIA45Whaley (2000) %fVXOZ[fi EF?“ e Pl AN JF:;‘%E“ 25T B IVP%[IIVTXOHIIIVC
W ﬁ CEL BB ] SRRt AR

2 g f‘f}{fj E}’EF FuT F }qﬁﬁﬁf@'éﬁ@f’fﬁ FORBEYI (o IVow ~ IV ™ IVrxow) 2 1 11 in’i&

TREER T PR ( RIDC) 2% R 5T 17 o E1IVpoe RIS PSR} (FERE(B) EF FL T » PJIVc%

R} [l 85t (B PR BT PN ==~ DRI e PSR I TJ F=9t
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SR ) R J%}%Z&R square?]ﬁ ﬁ » H Hl'flj HF?"%\T%F”ILEH EJR—squareﬁF' 1% > &
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POV A0 5 R ] SRR B+ WO 2 VXO e ] R
FUERG - F BRI VO ERI P[RR B 1 ERL B 2

23 P T SR g o IR T PR AR ERSIIORTR kL R R (i
FIAT o g PR pURBEY SR S1E ) G ISARENF S (Momentum) Y=Y PRI Y Elﬁ} ST
FERY S GV o JUENE VRIS EARYTN 1 IVe=log(IVy)-log(1Vey) ©
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2 Wi~ Vo~ IVGEFEEPF (R™) VilgsTH7
R“=po+piota > H (o : Vixow * Vo™ IVey, )®
fo B e
IV1xow IVeo Vpo, Ff—square
10—~ 22~ 10~ 227 10~ 227
0.0005 -0.0505* 0.0815
(1.102)  (-8.0808)
0.0005 -0.0680* 0.1122
(1.122) (-9.6449)
0.0005 -0.0079* 0.0056
(1.096) (-2.0405)
0.0005 -0.0098* 0.0072
(1.101) (-2.3103)
0.0005 -0.0222* 0.0537
(1.067) (-6.4639)
0.0005 -0.0278* 0.0660
(1.068) (-7.2135)
Rt ™=p0+p1rovret > Hil1(o 1 Vixow * IVew ™ IVpy, )°
B B4 R
Vixow IVeo Vo, -square
10—~ 22~ 10~ 227 10~ 227
0.0005 -0.0047 7.09x10™
(1.0154)  (-0.7225)
0.0005 -0.0058 8.19x10™
(1.0157) (-0.7763)
0.0005 0.0102* 0.0094
(1.0083) (2.6356)
0.0005 0.0114* 0.0098
(1.0063) (2.6982)
0.0005 -0.0094* 0.0096
(1.0027) (-2.6736)
0.0005 -0.0108* 0.0100
(1 0020) (-2.7263)

D a2 R ]
?ﬂ‘ LA

ifﬂi c|J i 5 2 (g Y b [?“f%& EL Fmégl“

b:J\“VTXO% Vo  IVpo ™ ’Jflj lﬂFﬁEV‘%F’” (Rei™) 1 &W'ﬁﬁfi@%ﬁ}ﬁ?f’?’H’fﬁ?ﬁﬂﬁ%ﬁiqf@@?p@%ﬁ
S R P
FoT G AV 5% -

AT

+r)

TR -

A R

(2003/01/02~2005/12/31) » JE'B%}FAHE*J@E*J} Vrxom * Voo ™ IVpo, =2
SEHPY (Rea™) TR ATRE -

Jjﬂgj (Rtidx) .

S R B iR 2 J%F]iw@@?ﬁ



HLTIFBIVEIIE R AR O T B 483
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3 fhFHHE 10 *F"J[‘%ir,i’i?ﬁ@@ i (VRS 5T BERERRH °
1V1xo V¢ IVp
n=1 n=2 n=3 n=4 n=5 n=1 n=2 n=3 n=4 n=5 n=1 n=2 n=3 n=4 n=5
k=1
EHE 0.0013 0.0012 0.0049 0.0040 0.0012 -0.0002 0.0073 0.0023 0.0033 0.0077 -0.0033 -0.0041 -0.0076 -0.0082 -0.0223**
(0.4885) (0.3204) (1.1398) (0.7246) (0.1858) (-0.0390) (0.8982) (0.2183) (0.2697) (0.5773) (-0.4043) (-0.3666) (-0.6953) (-0.6879) (-2.1481)
IV++ -0.0096 -0.0091 -0.0344 -0.0313 -0.0063 0.0128 -0.0153 0.0000 0.0188 0.0061 -0.0042 0.0005 -0.0023  -0.0003  0.0482*
(-0.6486) (-0.4131) (-1.4023) (-0.9888) (-0.1766) (0.6987) (-0.4552) (0.0005) (0.3672) (0.1107) (-0.2130) (0.0193) (-0.0877) (-0.0116) (1.9217)
R? 0.87 % 0.35% 3.94% 2.00% 0.06% 1.24 % 0.53% 0.0% 0.34% 0.03% 0.27% 0.0% 0.05% 0.0% 17.85%
k=2
#H -0.0000 0.0036 0.0027 -0.0001  -0.0005 0.0074 0.0025 0.0035 0.0079 0.0016 -0.0008 -0.0044  -0.0049 -0.0190** -0.0275**
(-0.0108) (1.1206) (0.5842) (-0.0172) (-0.0640) (1.1746) (0.2937) (0.3406) (0.6900) (0.1205) (-0.1077) (-0.5859) (-0.6332) (-2.3592) (-2.2824)
IV++  0.0005 -0.0248  -0.0217 0.0033 -0.0024 -0.0281 -0.0128 0.0060 -0.0067 0.0148 0.0047 0.0018 0.0038 0.0524** 0.0660**
(0.0304) (-1.3407) (-0.8072) (0.0967) (-0.0564) (-1.0697) (-0.3649) (0.1402) (-0.1406) (0.2651) (0.2582) (0.1021) (0.2044) (2.6865) (2.2649)
R2 0.0% 3.61% 1.34% 0.02% 0.01% 2.85% 0.34% 0.05% 0.05% 0.18% 0.39 % 0.06% 0.25% 29.80%  23.18%
k=3
EHE 0.0037 0.0028 -0.0001  -0.0004 0.0030 -0.0049  -0.0039 0.0005 -0.0058 -0.0035 -0.0035 -0.0041 -0.0182** -0.0267** -0.0287**
(1.0217) (0.6256) (-0.0125) (-0.0618) (0.4275) (-0.7038) (-0.4682) (0.0470) (-0.4699) (-0.2732) (-0.3750) (-0.5348) (-2.5144) (-2.2037) (-2.3269)
IV++  -0.0253  -0.0222 0.0028 -0.0029  -0.0195 0.0153 0.0341 0.0214 0.0429 0.0363 -0.0028  -0.0009 0.0477** 0.0613** 0.0612**
(-1.2367) (-0.8748) (0.0862) (-0.0713) (-0.4877) (0.5238) (0.9771) (0.5260) (0.8364) (0.6859) (-0.1243) (-0.0461) (2.7230) (2.0931) (2.0506)
R2 3.09% 1.57% 0.02% 0.01% 0.49% 0.70% 2.39% 0.70% 1.76% 1.19% 0.09 % 0.01% 30.37%  20.49%  19.83%
k=4
#H -0.0009 -0.0037 -0.0041 -0.0007 -0.0038 0.0010 0.0054 -0.0009 0.0015 0.0019 -0.0005 -0.0147* -0.0231** -0.0252** -0.0244**
(-0.3130) (-0.6892) (-0.6277) (-0.1011) (-0.5139) (0.1788) (0.5983) (-0.0802) (0.1335) (0.1532) (-0.1363) (-1.9323) (-2.5214) (-2.6630) (-1.8952)
IV++  0.0031 0.0281 0.0224 0.0058 0.0086 0.0188 0.0061 0.0276 0.0210 0.0265 0.0020 0.0505** 0.0641** 0.0641** 0.0596*
(0.1936) (0.9080) (0.6016) (0.1544) (0.2065) (0.7951) (0.1630) (0.6220) (0.4611) (0.5212) (0.2054) (2.7543) (2.8908) (2.8022) (1.9111)
R2 0.08% 1.69% 0.75% 0.05% 0.09% 1.59% 0.07% 0.98% 0.54% 0.69% 0.25% 30.86%  32.96% 31.60%  17.68%
k=5
#Y -0.0029  -0.0032 0.0002 -0.0029  -0.0035 0.0044 -0.0019 0.0004 0.0009 -0.0052 -0.0141** -0.0226** -0.0246** -0.0239* -0.0249**
(-0.6795) (-0.5880) (0.0412) (-0.4455) (-0.4939) (0.8055) (-0.2589) (0.0588) (0.0890) (-0.4807) (-2.0946) (-2.5069) (-2.6522) (-1.7243) (-1.9661)
IV++  0.0249 0.0193 0.0026 0.0055 0.0159 -0.0127 0.0089 0.0022 0.0077 0.0370 0.0486** 0.0621** 0.0621** 0.0576* 0.0645**
(1.0422) (0.6182) (0.0863) (0.1496) (0.3930) (-0.5589) (0.2944) (0.0708) (0.1926) (0.8253) (2.9791) (2.8522) (2.7641) (1.7191) (2.1061)
R2 2.21% 0.79% 0.02% 0.05% 0.33% 0.79% 0.22% 0.01% 0.10% 1.72% 34.30% 32.37% 31.01% 14.81%  20.69%
7 e RS Vion » [V IVl P R o 73 BB PTRAN - 1[I ARIRIIOR L o BRI ) 22 (60 BAE (21 IR i Ry
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[NCTORN =

Fkk
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4 GRHR 22 IR A WEVR BRI IOV E R, 5T B ¢

1V1xo V¢ IVp

n=1 n=2 n=3 n=4 n=5 n=1 n=2 n=3 n=4 n=5 n=1 n=2 n=3 n=4 n=5

k=1
A

IV++
RZ
k=2
A
IV++
R2
k=3
e
IV++
R2
k=4
A
IV++
R2
k=5
B iE

IV++

00022 00007 00047 00003 -0.0019 -0.0001 00073 00034 -0.0034 00007 00063 -00021 -0.0031 -0.0029 -0.0141
(0.7988) (0.1383) (1.0375) (0.0407) (-0.2885) (-0.0166) (1.1949) (0.3524) (-0.3482) (0.0602) (0.6969) (-0.1560) (-0.2253) (-0.1974) (-1.0592)
-0.0183 00062 -00355 -0.0115 00356 00178 -0.0116 -0.0020 0.0533  0.0436 -0.0263 -0.0004 -0.0134 -0.0125  0.0413
(-0.9650) (0.1954) (-1.1552) (-0.2590) (0.8130) (0.9974) (-0.4349) (-0.0466) (1.2323) (0.8883) (-1.1863) (-0.0126) (-0.3939) (-0.3410) (L.2603)
1.83%  0.08%  2.60%  013%  1.30%  269%  052%  001%  4.05%  214%  1050%  00.%  1.28%  0.96%  11.69%

00016 00025 -0.0020 -0.0041 -0.0020 0.0074 00035 -0.0034 00007  0.0030 -0.0084 -0.0094 -0.0092 -0.0204** -0.0257*
(-0.4779) (0.6988) (-0.3817) (-0.7335) (-0.3074) (1.3462) (0.4176) (-0.3618) (0.0700) (0.2595) (-0.9865) (-1.1639) (-1.0043) (-2.2677) (-1.9129)
00246 -00172 00069 00540 00413 -0.0294 -00198 00355 0.0258 00215 00259 00129 00138 0.0676** 0.0776**
(1.0926) (-0.7179) (0.1963) (1.4231) (0.9595) (-1.2297) (-0.5443) (0.8699) (0.5551) (0.4200) (1.2374) (0.6475) (0.6092) (3.0558) (2.3497)
233%  1.02%  008%  3.89%  181%  4.03%  0.82%  206%  0.85%  049%  11.32%  3.38%  3.00%  43.76%  31.51%

00041  -00004 -0.0025 -0.0004 -0.0005 -0.0039 -0.0107 -0.0066 -0.0043 -0.0029 -0.0010 -0.0008 -0.0120 -0.0173 -0.0270*
(1.1620) (-0.0893) (-0.4924) (-0.0607) (-0.0788) (-0.5188) (-1.2830) (-0.6892) (-0.3636) (-0.2320) (-0.0843) (-0.0834) (-1.2689) (-1.1277) (-1.8222)
-0.0417* -0.0177 0.0294 00167 00054  0.0096 00649 00552 00509 00445 -0.0130 -0.0121 0.0417% 0.0517  0.0656*
(-1.7665) (-0.6034) (0.8480) (0.4090) (0.1237) (0.2938) (1.7733) (1.3131) (0.9775) (0.8068) (-0.4386) (-0.4876) (1.7923) (1.3710) (1.7985)
587%  0.72%  142%  033%  003%  024%  803%  457%  2.59%  178%  158%  194%  21.12% 1354%  21.23%

-0.0045  -0.0066 -0.0044 -0.0046 -0.0042 -0.0068 -0.0027 -0.0004 00010 -0.0008 0.0002 -0.0110 -0.0163* -0.0260** -0.0210
(-1.3396) (-1.4273) (-0.9079) (-0.8088) (-0.6679) (-1.2585) (-0.2973) (-0.0432) (0.0914) (-0.0740) (0.0367) (-1.4018) (-1.8405) (-2.9888) (-1.4361)
00240 0.0711** 00585* 00472 00380 00553 00455 00413 00348 00458  0.0009 0.0547** 0.0647** 0.0786** 0.0656*
(1.0706) (2.2804) (L7731) (1.2342) (0.8870) (2.3239) (L1.1354) (0.9405) (0.7479) (0.9141) (0.0773) (2.8365) (2.9744) (3.6728) (1.8202)
224%  9.42%  592% = 2.96%  155%  13.04%  3.46% = 240%  153%  227%  005%  40.14%  42.44%  52.92%  21.64%

00021 00000 -0.0001 00002 00010 00041 00064 00078 00060  0.0026 -0.0112* -0.0165** -0.0262** -0.0212 -0.0272*
(-0.7015) (0.0054) (-0.0310) (0.0420) (0.1662) 0.7194  (0.9409) (1.0462) (0.6596) (0.2440) (-1.6624) (-1.9780) (-3.0988) (-1.3290) (-1.9327)
0.0471** 00344 00231 00139 00232 -0.0098 -0.0140 -0.0205 -0.0095 0.0087 0.053** 0.0638** 0.0777** 0.0647* 0.0801**
(2.2861) (1.3476) (0.8506) (0.3974) (0.5987) (-0.3894) (-0.4706) (-0.6264) (-0.2378) (0.1841) (3.2567) (3.1186) (3.7393) (1.6477) (2.3118)
946%  350%  143%  0.31%  073%  042%  061%  108%  0.16%  009%  46.92% 4477% 5381% 1845%  30.81%
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P (Ri,) FUAHEIRPIRE - H 1107 fhit i ulvp**imf R;SglF'@R-squareﬁ':ﬁqi%?ﬂ4-3% $ 227
]FfﬁrEF [IR-squaressl iy [i' £.46.92% * g &H IVp "R i BTB I pAF o ™ [ e B BASVIC RS
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t+k,n
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To o PR E] P T ;;mtr,j G IFEEDHOM L BLE! -
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RiSk n 18R AT > e[ Lo SR I3 (R lyﬂ Y > D R-square  (Jik i 1110.47% » & {Sfi
BTHC0) YR (A RSEALN IV L VBERPUER ) AT I > (A VB P R
JHRASIVE © Collver (2008) 4 SRV X OBl A1 45 7f ”7“ 7 LA 4 5 P S P o
FERIEBIIRE > AV XOR: “F fijdsighy e - 1] 38 12 P I RV 0 B3 > (H VXOTE
IS o T SR TR < — AR I R I RO £
VLA S SIS (ERIVE) > U TERLY] EC R AT (slow market) SR G TS -
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1 summa (2002) - #i1%£1997~2002F S&P5007f K¢~ put-call ratio Eﬁﬁ@f“‘%%[’{’:  FAPE (LR B
F=Put/Call ratio == 5y (I%) R b1~ T iPoteshman (2006) I'JO1LH {527 Hy {4 » SEHH
SLA TP (Sep. 7"~ Sep. 107) - UL P ALK BRE (AMR) i 5 4E% (UAL) fiUput-call volume
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- idx
#*5 fFLI—‘fﬁﬁFEIJ 10 =pyfg 3’;'Fm@ﬁ7«rur§@(|vt 2 RO 5T BIEREH R
1V1x0 1\Vc |Vp
n=1 n=2 n=3 n=4 n=5 n=1 n=2 n=3 n=4 n=5 n=1 n=2 n=3 n=4 n=5
k=1
#Y  -0.0028 -0.0064* -0.0079* -0.0101** -0.0083  0.0035 -0.0020  0.0044 0.0001  -0.0006 -0.0010 0.0034 0.0065 0.0036 0.0064
(-1.0962) (-1.9443) (-1.8976) (-2.1654) (-1.5681) (1.0792) (-0.4869) (0.8650) (0.0237) (-0.1062) (-0.3288) (0.8569) (1.2602) (0.5793) (0.9339)
IV--  -0.0260 -0.0535* -0.0673* -0.0906** -0.0661  0.0242 -0.0119 0.0128  -0.0081 -0.0198 -0.0158 -0.0025 0.0092  -0.0048 0.0075
(-1.1190) (-1.7706) (-1.7620) (-2.1121) (-1.3609) (1.4871) (-0.5678) (0.4952) (-0.2802) (-0.6439) (-1.1632) (-0.1370) (0.3871) (-0.1710) (0.2382)
R2 1.39% 3.40% 3.37% 4.77% 2.04% 2.14% 0.32% 0.24% 0.08% 0.41% 1.57% 0.02% 0.18% 0.03% 0.07%
k=2
#Y  -0.0036 -0.0051 -0.0073* -0.0055 -0.0029 -0.0055* 0.0010 -0.0034 -0.0041 -0.0031 0.0044 0.0075* 0.0045 0.0074 0.0093
(-1.4025) (-1.5011) (-1.8379) (-1.1310) (-0.5564) (-1.8801) (0.2329) (-0.7294) (-0.7695) (-0.5076) (1.5414) (1.6895) (0.7814) (1.1465) (1.3533)
IV--  -0.0275 -0.0413 -0.0646* -0.0400 -0.0172 -0.0361** -0.0114 -0.0323 -0.0439 -0.0397  0.0133 0.0250 0.0110 0.0233 0.0303
(-1.1588) (-1.3188) (-1.7612) (-0.8945) (-0.3601) (-2.4438) (-0.5541) (-1.3973) (-1.6255) (-1.2919) (1.0187) (1.2268) (0.4109) (0.7907) (0.9653)
R2 1.49% 1.92% 3.37% 0.89% 0.15% 5.58% 0.30% 1.90% 2.55% 1.63% 1.21% 1.74% 0.20% 0.73% 1.08%
k=3
#H¥  -0.0015 -0.0037 -0.0019  0.0007 0.0007  0.0065**  0.0022 0.0014 0.0024 0.0041 0.0031 0.0002 0.0030 0.0049 0.0057
(-0.6073) (-1.0893) (-0.4503) (0.1595) (0.1396) (2.5167) (0.5508) (0.2840) (0.4235) (0.6288) (0.8988) (0.0318) (0.5208) (0.7845) (0.8095)
IV--  -0.0138 -0.0371 -0.0126  0.0103 0.0259  0.0247* 0.0038  -0.0078 -0.0036  0.0049 0.0117 -0.0023  0.0100 0.0170 0.0250
(-0.6103) (-1.1839) (-0.3257) (0.2457) (0.5471) (1.9108) (0.1933) (-0.3178) (-0.1233) (0.1486) (0.7350) (-0.1014) (0.3813) (0.5966) (0.7683)
R2 0.42% 1.55% 0.12% 0.07% 0.34% 3.49% 0.04% 0.10% 0.02% 0.02% 0.63% 0.01% 0.17% 0.42% 0.69%
k=4
#Y -0.0022 -0.0004  0.0022 0.0022 0.0025 -0.0043 -0.0051 -0.0041 -0.0024 -0.0040 -0.0030 -0.0002  0.0017 0.0026 0.0059
(-0.9197) (-0.1221) (0.5661) (0.4749) (0.4899) (-1.3662) (-1.1601) (-0.7330) (-0.3735) (-0.6291) (-0.9044) (-0.0391) (0.3767) (0.4549) (0.9752)
IV--  -0.0233  0.0012 0.0241 0.0397 0.0337  -0.0209 -0.0325 -0.0283 -0.0198 -0.0301 -0.0141 -0.0017  0.0053 0.0133 0.0173
(-1.0503) (0.0417) (0.6679) (0.9264) (0.7116) (-1.3192) (-1.4759) (-1.0176) (-0.6259) (-0.9338) (-0.9347) (-0.0967) (0.2479) (0.5031) (0.6200)
R2 1.22% 0.0% 0.50% 0.96% 0.57% 1.69% 2.11% 1.01% 0.39% 0.86% 1.02 % 0.01% 0.07% 0.30% 0.45%
k=5
#Y 0.0018 0.0044 0.0044 0.0047 0.0057  -0.0008  0.0003 0.0020 0.0003  -0.0009  0.0028 0.0047 0.0056 0.0089 0.0053
(0.8123) (1.3484) (1.0214) (0.9352) (0.9899) (-0.2477) (0.0527) (0.3348) (0.0440) (-0.1268) (1.1939) (1.2009) (1.0817) (1.5067) (0.8116)
1V-- 0.0245 0.0474 0.0630 0.0569 0.0584  -0.0117 -0.0074  0.0011 -0.0092  -0.0121  0.0123 0.0194 0.0273 0.0314 0.0136
(1.1895) (1.5655) (1.5793) (1.2246) (1.1035) (-0.7312) (-0.3081) (0.0363) (-0.3070) (-0.3505) (1.1399) (1.0739) (1.1546) (1.1575) (0.4545)
R2 1.56% 2.68% 2.73% 1.68% 1.36% 0.53 % 0.09% 0.0% 0.09% 0.12% 151 % 1.34% 1.54% 1.55% 0.24%
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%6 {FHHH 22 < FURRAWEIEBRISBOVOEE RY, V5T BERRER! °

|VT)<0 Ve |Vp
n=1 n=2 n=3 n=4 n=5 n=1 n=2 n=3 n=4 n=5 n=1 n=2 n=3 n=4 n=5
k=1
ERE -0.0003 -0.0043 -0.0033 -0.0047 -0.0041  0.0027 -0.0047 -0.0021 -0.0059 -0.0068 -0.0008  0.0031 0.0045 -0.0006  0.0015
(-0.1300) (-1.2673) (-0.7654) (-0.9613) (-0.7649) (0.8418) (-1.1909) (-0.4179) (-1.0934) (-1.1607) (-0.2710) (0.7644) (0.8702) (-0.1038) (0.2140)
V- -0.0124 -0.0477  -0.0478 -0.0731 -0.0552  0.0200 -0.0331 -0.0263 -0.0445 -0.0629* -0.0192 -0.0016 0.0007 -0.0271 -0.0160
(-0.4777)  (-1.3236) (-1.0592) (-1.4172) (-0.9840) (1.0936) (-1.4926) (-0.9421) (-1.4588) (-1.8871) (-1.2707) (-0.0754) (0.0255) (-0.8162) (-0.4300)
R2 0.25% 1.91% 1.23% 2.18% 1.06% 1.14% 2.10% 0.85% 2.01% 3.31% 1.74% 0.01% 0.0% 0.73% 0.20%
k=2
ERE -0.0040 -0.0030 -0.0044 -0.0037 0.0006 -0.0074** -0.0048* -0.0086** -0.0096* -0.0077  0.0038 0.0052 0.0001 0.0022 0.0042
(-1.5008) (-0.7863) (-1.0262) (-0.7562) (0.1085) (-2.7462) (-1.1886) (-2.0121) (-1.9030) (-1.3512) (1.1830) (1.0962) (0.0199) (0.3295) (0.5864)
V- -0.0352  -0.0354  -0.0607 -0.0428 -0.0027 -0.0531** -0.0464** -0.0645** -0.0830** -0.0770** 0.0175 0.0199  -0.0079  0.0032 0.0112
(-1.2516) (-0.8927) (-1.3477) (-0.8183) (-0.0497) (-3.4881) (-2.0335) (-2.6623) (-2.9168) (-2.3764) (1.0025) (0.7713) (-0.2438) (0.0881) (0.2891)
R2 1.71% 0.88% 1.98% 0.74% 0.0% 10.47% 3.82% 6.38% 7.56% 5.15% 1.09% 0.65% 0.07% 0.01% 0.09%
k=3
ERE 0.0011 -0.0004  0.0003 0.0046 0.0069 0.0026  -0.0012 -0.0022 -0.0003  0.0046 0.0014 -0.0037 -0.0016  0.0003 0.0027
(0.4053)  (-0.1096) (0.0646) (1.0691) (1.3859) (0.9244) (-0.3271) (-0.4726) (-0.0659) (0.7778) (0.3814) (-0.7159) (-0.2731) (0.0527) (0.3727)
V- -0.0002 -0.0255 -0.0075  0.0326 0.0505 0.0068 -0.0114 -0.0298 -0.0239 -0.0014 0.0023 -0.0254 -0.0143 -0.0065 0.0062
(-0.0057) (-0.7043) (-0.1789) (0.7205) (0.9669) (0.4247) (-0.5371) (-1.1464) (-0.7962) (-0.0416) (0.1182) (-0.9083) (-0.4515) (-0.1874) (0.1575)
R2 0.0% 0.55% 0.04% 0.58% 1.04% 0.17% 0.28% 1.25% 0.61% 0.0% 0.02% 0.90% 0.22% 0.04% 0.03%
k=4
Y -0.0014 -0.0008  0.0035 0.0058 0.0062  -0.0038 -0.0048 -0.0029  0.0020 0.0033 -0.0051 -0.0030 -0.0011 0.0013 0.0039
(-0.5773) (-0.2480) (0.9400) (1.2546) (1.2149) (-1.2605) (-1.1138) (-0.5511) (0.3294) (0.5437) (-1.5922) (-0.7596) (-0.2332) (0.2191) (0.6259)
V- -0.0253 -0.0074  0.0326 0.0505 0.0367 -0.0182 -0.0366 -0.0307 -0.0082 -0.0072 -0.0278 -0.0167 -0.0089  0.0038 -0.0008
(-0.9708) (-0.2191) (0.8299) (1.0396) (0.6881) (-1.0568) (-1.5084) (-1.0120) (-0.2367) (-0.2059) (-1.6020) (-0.7801) (-0.3483) (0.1192) (-0.0234)
R2 1.04% 0.05% 0.77% 1.20% 0.54% 1.06% 2.14% 0.98% 0.05% 0.04% 2.74% 0.66% 0.13% 0.02% 0.0%
k=5
Y 0.0006 0.0051* 0.0074* 0.0077* 0.0060 -0.0009 0.0009 0.0058 0.0072 0.0044 0.0021 0.0042 0.0065 0.0092 0.0034
(0.2879)  (1.7323) (1.8683) (1.6649) (1.1338) (-0.3152) (0.1915) (1.0467) (1.2550) (0.6656) (0.8017) (1.0150) (1.2273) (1.5117) (0.5127)
V- 0.0179 0.0585* 0.0764*  0.0625 0.0460 -0.0184 -0.0125 0.0100 0.0110 0.0009 0.0111 0.0193 0.0319 0.0274  -0.0037
(0.7716)  (1.9005) (1.8455) (1.2856) (0.8328) (-1.0851) (-0.4824) (0.3171) (0.3403) (0.0238) (0.7829) (0.8702) (1.1090) (0.8328) (-0.1022)
R2 0.66 % 3.90% 3.69% 1.84% 0.78% 1.12% 0.22% 0.10% 0.11% 0.0% 0.67% 0.83% 1.35% 0.76% 0.01%
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