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Research Survey on US Market Idiosyncratic Volatility

Table: Research Survey on US Market Idiosyncratic Volatility
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Research Survey on Japanese Market

researcher

date

Table: Research Survey on Japanese market
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Fama-French Model & ldiosyncratic Volatility

Fama-French 3 Facor Model (1992)
lir = & + BmkT,i(FmkTr — ') + Bsmailsmat + BHMLITHMLLE + €t

@ ryvkryt: market return

@ rsmat: spread return between small market value portfolio and big market
value portfolio

@ rymLt: spread return between high B/P portfolio and low B/P portfolio

Idiosyncratic Volatility (Ang et al 2006, Bali et al, 2008)
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Stochastic Volatility Model with Leverage

Stochastic Volatility Model with Leverage
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Efficient Importance Sampler Algorithm with ML (1)

Efficient Importance Sampler(EIS)withMLO O OO OO0 OOO0OOOOO0OOO
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Efficient Importance Sampler Algorithm with ML (2)

0000 importance samplingMC OO O0OO0O0OO0OODO0O

N T 0] 0]
1 '[(rl’/l |RI 1’AI 11®)
Ln(®;Ra) = —

DDDDDDmDDDDDDDDDDDDDDDDDDDa{—(an,az)DDD
DO0m «explud +ax4) 0000000000000000000 N(u, o) O
odoodg
2 2
2 ¢ (1-p°)
— 0 + ag), =
A Ty P

(B nR AN (ST EE VATV SR oSy niaEbY | (000000000000 000000000 2011 0 90 2801 8/24



Efficient Importance Sampler Algorithm with ML (3)

EIS Algorithm (Liesenfeld et al ,2008)
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Empirical Analysis Data and Method

Data in US Market & Japanese Market

US Market
@ US 2010/08/31 000 SP5000 0 0O OO 2000/01/020 2010/06/30 0 0 O O
0000000000000 0000O0PBRO BloombergO OO OO

@ US Fama-French Portfolio Return Data 0 Kenneth R. FrenchO O HP O O
00000 [Fama-French Benchmark Factor] O O O O

Japanese Market
@ Japan 2010/08/31 00 0 O TOPIX500 O O O O O 2000/01/0201 2009/12/30 O
0000000000000 00000000PBRO Bloombergl 0000

@ Japan Fama-French Portfolio ReturnData O 0 OO0 0000 OOOOO0OO
0000000 [Fama-French Benchmark Factor] 0 O O O
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Empirical Analysis Method(1)

Empirical Analysis Method
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Sorted Portfolio Backtest Method
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Empirical Analysis Method(2)

Fama-MacBeth Cross-section Regression Analysis
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Empirical Analysis Method(3)

Factors
@ Size000O0ODODO In(marketvalug®
e VaueOOO OO OO PBRO
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Sorted Portfolio Backtest Result (US) (1)

Table: Sorted Portfolio Backtest Result Equal-weighted

Factor low 2 3 4 high spread
Idiosyncratic  0.704%  0.778%  0.973% 1.131% 1.597%  0.893%
Volatility (1.823y  (L726)  (1.842y (1.941y (2.110y* (1.872)f
SV Average 0.694% 0.937% 0.780% 1.052%  1.681%  0.914%
(SV1) (1.705) (2.159)* (2.627) (1879)y (2.252)* (1.994)*
SV Variance  1.309%  0.937%  1.072% 0.905%  0.889% -0.421%
(SV2) (2.961y  (1.790y  (1.821y  (1.821) (2109) (1.089)
SV Leverage 0.720%  0.906%  1.262% 0.928%  1.253%  0.533%
(SV3) (1.824y (1926 (2.211y* (1.633) (2177)y*  (1.809y

Oo000 s00000000000O00O0O0O0O00 tO00000
0000 «x00000 10000000+« 00000 5000000++x«x00000 1000000000
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Sorted Portfolio Backtest Result (US) (2)

Table: Sorted Portfolio Backtest Result Value-weighted

Factor low 2 3 4 high  spread
Idiosyncratic 0.369% 0.257% 0.377% 0.452% 0.457% 0.088%
Volatility (0.300) (0530) (0822) (Q911) (0513) (0848)
SV Average 0.108% 0.327% 0.328% 0.266% 0.154% 0.045%
(SV1) (0.295) (0853) (Q735) (0492) (Q245) (Q109)
SV Variance  -0.002% 0.314% 0.366% 0.303% 0.234% 0.237%
(SV2) (-0.004) (0672) (0865) (0683) (0600) (0681)
SV Leverage  0.117% 0.117% 0.491% 0.324% 0.326% 0.209%
(SV3) (0.308) (0281) (1006) (0631) (0640) (Q705)
0000 5000000000000000000t00000
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Empirical Analysis Result (US)

Sorted Portfolio Characteristic (US) (1)

Table: Idiosyncratic Volatility Sorted Portfolio Characteristic

Factor low 2 3 4 high  spread
In(MarketValue) 9.425 9.275 9.185 9.113 8.914 -0.511
PBR 3.894 5.103 4.875 4.304 4.782 0.888
Ret(-1,0) 0.624 0.636 1.032 1.229 1.505 0.881
Ret(-12,-1) 9.496 10.951 12.076 13.991 15.941 6.446
Volatility 36M 6.907 8.161 9.279 10.475 13.152 6.246
Skew 36M -0.079 -0.038 -0.002 0.043 0.120 0.199
B 36M 0.668 0.820 0.965 1.134 1.499 0.831
SV Average -2.247 -1.379 -0.837 -0.152 0.748 2.994
SV Variance 174.027 146.929 124358 117.359 93.502 -80.524
SV Leverage -0.468 -0.377 -0.318 -0.271  -0.214 0.254

@ Idiosyncratic Volatility 0 00 0000000000000 DO0ODOODOODOO

@ Idiosyncratic Volatility 0 0 0000000000000 DOOOOOO

@ Idiosyncratic Volatiity 0 0 0000000000000 0OOODOODOODOO

@ Idiosyncratic Volatility 0 00 0000000000 DO0OOO
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Sorted Portfolio Characteristic (US) (2)

Table: SV Leverage (p) Sorted Portfolio Characteristic

Factor low 2 3 4 high spread
In(MarketValue) 9.345 9.165 9.043 8.918 8.935 -0.410
PBR 4.746 4.451 4.113 4.160 5.205 0.460
Ret(-1,0) 0.808 0.843 1.079 1.235 1.149 0.341
Ret(-12,-1) 10.714 11.106 10.662 14.512 17.531 6.817
Volatility 36M 7.305 8.584 10.622 11.659 11.756 4.451
Skew 36M -0.031 -0.017 0.037 0.084 0.108 0.139
£ 36M 0.651 0.804 1.056 1.199 1.211 0.560
SV Average -2.337 -1.854 -0.725 0.302 0.726 3.063
SV Variance 220.197 141.620 128.829 94.523 70.220 -149.978
SV Leverage -0.659 -0.511 -0.399 -0.213 0.133 0.791

@ SVlieverage (p) DO OO OOOOOOOOOOOPBROODOO
@ SVlieverage (p) DO DOOOOOOOOCOCOOOOOOOODODOOODOOODODOO
@ SVlieverage (p) DO OOOOOOOCOOOOOOOOOOOOODODODO
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Fama-MacBeth Regression Result (US)

Table: Fama-MacBeth Cross-section Regression Analysis

Model beta In(mkt) In(B/M) pRet IVOL Svi Sv2 Sv3 a
modell  0.0004 0.0094
0.389 1.887

model2  0.0005 -0.0049 0.0044 0.0551
0510 -6.283"** 1.304 4991+

model3  0.0005 -0.0039 0.0038  -0.0166 0.0556
0.501  -6.314™* 1.223 1.192 5164

model4 0.0022 0.0039
1.623 1.056

model5  0.0006 -0.0046 0.0033  -0.0174  0.0018 0.0476
0.594  -6.323** 1.178 -1.405 1.548 5.140**

model6 0.0003  -0.0001  0.0018 0.0104
0.964 -0.971 0.673 1.996

model7  0.0004 -0.0048 0.0045 0.0004 0.0000 0.0011 0.0536
0.366  —6.325"* 1.335 1.455 -0.979 0.025  4.87I*"

model8  0.0005 -0.0045 0.0034 -0.0176  0.0017  0.0002 0.0000  0.0006 0.0472
0.516  -6.313™* 1.188 -1.439 1.568 1.263 -0.577 0.336  4.943*

000000 Fama-MacBeth 00 000000000000 O00D0O0O0O0O0DOOOOOOOOOOO
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Empirical Analysis Result (Japan)

Sorted Portfolio Backtest Result (Japan) (1)

Table: Sorted Portfolio Backtest Result Equal-weighted

Factor low 2 3 4 high spread
Idiosyncratic  0.471% 0.692% 0.758% 0.768% 0.989%  0.518%
Volatility (1.182) (1436) (1371) (1248) (1485) (1327)
SV Average 0.696% 0.396% 0.708% 0.603% 0.655% -0.041%
(SV1) (1.840y (0.870) (1425) (1028) (Q983) (-0.098)
SV Variance  0.608% 0.535% 0.594% 0.646% 0.677%  0.069%
(SV2) (1.019) (Q969) (1115) (1412) (1617) (0232)
SV Leverage 0.752% 0.655% 0.665% 0.448% 0.535% -0.218%
(SV3) (1.538) (1360) (1191) (Q801) (1132) (-1.223)
0000 5000000000000000000t00000

O0oo0 «00000 10000000« 00000 5000000++«+«+00000 1000000000

@ Idiosyncratic Volatility 0 0 000000000 0OO
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Sorted Portfolio Backtest Result (Japan) (2)

Table: Sorted Portfolio Backtest Result Value-weighted

Factor low 2 3 4 high spread
Idiosyncratic  0.140%  0.254%  0.257%  0.120%  0.311% 0.172%
Volatility (0.345) (0509) (0460) (0196) (0486) (0396)
SV Average  0.116% -0.145%  0.242%  0.017% -0.033% -0.150%
(SV1) (0.299) (-0.319) (0513) (Q028) (-0.052) (-0.327)
SV Variance  0.095% -0.129% -0.034% -0.053%  0.215%  0.120%
(SV2) (0.163) (-0.241) (-0.065) (-0.111) (0507) (Q340)
SV Leverage 0.189% -0.017%  0.152% -0.148%  0.112% -0.076%
(SV3) (0.377) (-0.036) (0266) (-0.261) (0244) (-0.246)

0000 s000000000000000000 t00000
O0oo0 «00000 10000000« 00000 5000000++«+«+00000 1000000000

@ Idiosyncratic Volatility 0 0 00000000
e J0000D0OO0OOUOCUDODODOOUULIOIOIOIOOOOO
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Empirical Analysis Result (Japan)

Sorted Portfolio Characteristic (Japan) (1)

Table: Idiosyncratic Volatility Sorted Portfolio Characteristic

Factor low 2 3 4 high spread
In(MarketValue) 12.368 12.269 12.114 12.143 12.128 -0.241
PBR 1.379 1.477 1.614 1.740 2.260 0.881
Ret(-1,0) -0.275 0.083 0.557 1.242 1.979 2.254
Ret(-12,-1) 2,671 5.004 6.730 8.305 14.030 11.360
Volatility 36M 7.164 8.535 9.300 9.954 11.273 4.109
Skew 36M 0.297 0.318 0.327 0.330 0.372 0.075
B 36M 0.638 0.852 0.961 1.071 1.284 0.647
SV Average -0.616 0.349 0.691 1.119 1.724 2.340
SV Variance 120.814 84.894 70.725 57.676 46.881 -113.977
SV Leverage -0.389 -0.359 -0.352 -0.364 -0.399 -0.010

Idiosyncratic Volatility 0 0 00000000000 O0OO
Idiosyncratic Volatility 0 0 0 000000000000 0OOOOOO

Idiosyncratic Volatility 0 0 0000000000 DO0ODOOODOOODOODOOOO
Idiosyncratic Volatility 0 0 00000000000 ODOOO
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Empirical Analysis Result (Japan)

Sorted Portfolio Characteristic (Japan) (2)

Table: SV Leverage (p) Sorted Portfolio Characteristic

Factor low 2 3 4 high  spread
In(MarketValue) 12.620 12.690 12.698 12.648 12.671 0.052
PBR 1.461 1.669 1.815 1.759 1.678 0.217
Ret(-1,0) 0.709 0.612 0.507 0.689 0.492 -0.218
Ret(-12,-1) 5.101 4.701 7.460 8.050 6.740 1.639
Volatility 36M 7.749 9.657 10.395 10.083 9.449 1.700
Skew 36M 0.341 0.349 0.363 0.371 0.383 0.042
B 36M 0.687 0.962 1.076 1.005 0.916 0.229
SV Average -1.235 0.652 1.367 1.562 0.898 2.133
SV Variance 117.802 108.587 59.632 27.349 68.465 -49.337
SV Leverage -0.567 -0.409 -0.199 -0.059 0.204 0.770

@ SVlieverage (p) DO ODODOO PBROOODOO

@ SVlieverage (p) DO OOOOOOOOOCOOOOOOOOOOOOO

@ SVlieverage (p) DO OOOOOOOCOOOOOOOOOOOOODODODO
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Empirical Analysis Result (Japan)

Fama-MacBeth Regression Result (Japan)

Table: Fama-MacBeth Cross-section Regression Analysis

Model beta In(mkt) In(B/M) pRet IVOL Svi Sv2 Sv3 a
modell  0.0013 0.0041
0.334 1.234

model2  0.0021 -0.0039 0.0146 0.0528
0.569  —-4.242"*  3.689* 4.118*

model3  0.0012 -0.0039 0.0104 -0.0254 0.0533
0.341  -4.289" 3162  -2.265" 4.183*

model4 0.0006 0.0044
0.553 1.085

model5  0.0010 -0.0038 0.0127 -0.0326  0.0006 0.0520
0.279  -4323" 3230  -2435* 0.940 4111

model6 0.0001  -0.0001  -0.0037 0.0036
0.125 -0.871  -1.78% 0.840

model7  0.0016 -0.0039 0.0147 0.0003  -0.0001  -0.0032 0.0513
0479  -4212**  3.685* 0.695 -0.944  -1703  3.990**

model8  0.0007 -0.0038 0.0126 -0.0335  0.0006 0.0002 -0.0001  -0.0031 0.0505
0.213  -4.304™  3.204"  -2520" 0.975 0.459 -0921 -1715  4.001*
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