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exact factor model (Geweke, 1977; Sargent
and Sims, 1977), Static approximate factor
model (Chamberlain and Rothschild, 1983)
, Generalized dynamic factor model (Forni
et al, 2000; Forni and Lippi, 2001; Amengual
and Watson, 2007; Hallin and Liska, 2007),
Bayesian factor models (Aguilar and West,
2000; Lopes and West, 2004; Lopes et al.,
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Assumption B: Factor loadings
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ing coefficients 1& 7(t) < exp(—ait®)
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Assumption D: Observable observable risk

factors
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Assumption F: Central limit theory
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Theorem 1 : Ando and Bai (2015)
Consistency.

Assumptions A-E % RE$ % ki —0. Tx
Ki—ooDb ETHEENTT 727 5 — | Fj,
j=1 - Stig—%Mr b o,

THE; — FYH;|? = 0p(1), j=1,..., 5,
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1 . o
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Theorem 2 : Ando and Bai (2015)
Consistency of the estimator of group mem-
bership.

Theorem 1 DRFEDNIW Y LD ET B, TD
EEETOH 1>01220WT

P<, sup  [gi — g?| > O): o(1) + o(N/TT).
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Theorem 3 : Ando and Bai (2015)
Asymptotic normality and variable
selection consistency.
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Theorem 4 : Ando and Bai (2015)
Consistent model identification.

Theorem 3 DIEDNHK Y DO ETH, TD
EEPICIZEDODITIV—T8, EOT 77 %
—8. RUBEOHHLEEZFEES 5,

DF N, KBEERT — 5 0% r 7 A
Z) 2 T OERIICRIES NS T L 2 EHR T
5o

5. EEEATANDEAS

RETIE. SRS O 7V — 7 — (KA7HE
1 % B8 L 7o KRB SR T — & OFRES AT
IZDOWTHET A, Ando and Bai (2014b)
XD gix 7 v—THN Tl L LT
A BT — B BRI 128§ A 1,00084 4K L. 1
O/ () 27T AaE) R
BT A0 %x B2 7% o720 20024 ~2010

E AL ZEdEnh S 42367 (2015.11)

EFTOARIGEELZFH LT, AKTY -
B¥HiHO 7V — THIZOWTHRE L, 20
R 6207 NV —TIZHHEENDLZ LA
Ot holze /200 TNENDTIV— T
WBEZTDET 777 —I3E) L) FEiE
SRR TWE, R, BEI NG =1,
o NEDTORFIZ XL 52X27 =TV Th
% (1) Location of stock exchanges (Hi¥5).
(2) Types of share (A ¥ -B# ). & U8 (3)
Industry (FEZESHE) FFE S N72g 3O
YT, EESFEEEHF )EEIR SNV
3. ARR - BikE W) B ORI IXBYE DS
RoNb, 20D, ARTH L2, BHKTH
LV ERPEETHL L ERELT
Wb #EMlLZ DTk Ando and Bai (2014b)
B SN0,

¥ 72, Ando and Bai (2015) (6,000541%
Db o EBE G ERIC oW T2 B 2
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2X2F7F—TJI

(1) Location of stock exchanges, (2) Types of share, and (3) Industry.

Classification

Gl G2 G3 G4 G5 G6

(1) Location of stock exchanges
Shanghai stock exchange
Shenzhen stock exchange

(2) Types of share
A-shares

B-shares

(3) Category based on Industry

Chemicals, Construction, Manufacturing

Food, Beverages, Personal Goods
Gas, Metals, Mining, Oil

Banks, Financial Services, Real Estate

Retails

Utilities
Pharmaceuticals, Health
Information Technology
Others

179 67 132 77 105 81
125 29 94 64 95 93

211 95 224 141 196 172
93 1 2 0 4 2

7w 15 70 36 53 49
40 14 24 21 25 13
42 16 16 17 17 26
30 6 25 15 23 17
29 18 26 19 19 21

17 8§ 16 6 19 9
24 6 21 10 16 12
27 8 21 9 19 11
11 4 4 5 7 13
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o T bo FFIZ, 20074 DO KEH 77
7 A LETEIC & 36T B aRfatg o TR
Bl LT D5 20HFIZOWTHITE B2
o TWh,
Period 1 :
May 1 2006 to December 31, 2006
Period 2 :
May 1 2007 to December 31, 2007
Period 3 :
February 1 2008 to August 31, 2008
Period 4 :
September 1 2008 to March 31, 2009
Period 5 :
May 1 2009 to December 31, 2009
Z D FER, Period 1121 77 )V — 71311
THholzds V=<2 7% — ke &
7 A XY b & & T Period 412137 Vv — T8
17~ L . T OAMEFEED ST - T
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NIAGED S & TRHEIET ) ¥ 7R FATT
bo ZD72, KEEERT— & 2 x5h=1 -
HIREIZ TS % 9 2 CIEFICH A ZRER L %
bo EHII. WHEL DN oM E B %
ZAIO, Fu—NVERMTGEOE=5) v
7B LR REE G — T N L— NEEE

OIR%E., SR OZI L THE/NA M
JAZEHY — )VORE, 70— )V @i
O OFMEERE L & SERiiEEnE o
B4 it = — ANHIS T 5 2 LS RE L 7%
o EHII, BENBEICBVNTYL, VAT
IV 7 AT QORFEHN. &SRR O
VARV L7 AR=T v — iR 7% ik 4 Y1
128\ T, Ando and Bai (2015) @ F:it
HLWERZIRMET2THA . 55D &R
WOk~ R4 A B L 725 T oM
EWEEND,

I

AE TN -GN FELR IOV T
3. DT oEBSHE. istkEs. KEe It
—REIZBVWTEMEO S 2 ICHERa A Y
M &2 \W7272 % % 72, The 20 th international
panel data conference (Tokyo), the 11th
International Symposium on Econometric
Theory and Applications (Hitotsubashi
University). 160/ > 785 X b1 7 &
BHEAT & XA ZEE (0 BIERAKRT),
AT FHF O« 2 28T X M) igEr
M & XA Zifat (A @ KR ) . Depart-
ment Seminar at University of Sydney,
Department Seminar at UCLA. & 223t L
THEFLRE L BT E 5

(ZE k)

(1) Amengual, D. and M. W. Watson. 2007.
Consistent estimation of the number
of dynamic factors in a large N and T
panel. Journal of Business and Economic
Statistics 25: 91-96.

(2) Ando, T. (2013). Inference and model
selection for large panel data models with
a factor structure. Working Paper.

(3) HHEME (2014), FIRTTT — & 53D
Ti. WIEEFIE,

(4) Ando, T. and Bai, J. 2014a. Asset pricing
with a general multifactor structure.



- 184 - ERCF LS S 45367 (2015.11)

Journal of Financial Econometrics,
forthcoming.

(5) Ando, T. and Bai, J. 2014b. Panel data
models with grouped factor structure
under unknown group membership.
Journal of Applied Econometrics,
forthcoming.

(6) Ando, T. and Bai, J. 2014c. Selecting
the regularization parameters in
high-dimensional panel data models:
consistency and efficiency. Econometric
Reviews, forthcoming.

(7) Ando, T. and Bai, J. 2014d. A simple
new test for slope homogeniety in panel
data models with interactive effects.
Working Paper.

(8) Ando, T. and Bai, J. 2015. The
subprime financial crisis and spillover
effects on global financial markets: A
high-dimensional panel data clustering
approach. Working Paper.

(9) Ando, T. and Tsay, R. 2015. On model
selection for large panel data with
interactive effects. Working Paper.

(10) Bai, J. 2009. Panel data models with
interactive fixed effects. Econometrica 77,
1229-1279.

(11) Bai, J. and Ng, S. 2002. Determining
the number of factors in approximate
factor models. Econometrica, 70, 191-221.

(12) Baca, S.P., Garbe, B.L., Weiss, R.A.,
2000. The rise of sector effects in major
equity markets. Financial Analysts Journal
56, 34-40.

(13) Beckers, S., Connor, G., Curds, R,
1996. National versus global influences on
equity returns. Financial Analysts Journal
52, 31-39.

(14) Bester, A. and Hansen, C. 2012.
Grouped effects estimators in fixed
effects models. Journal of Econometrics,

Forthcoming.

(15) Bonhomme, S. and Manresa, E. 2014.
Grouped patterns of heterogeneity in
panel data. Econometrica, forthcoming.

(16) Candes, E. and Tao, T. (2007), The
Dantzig selector: statistical estimation
when p is much larger than n, Annals of
Statistics, 35, 2313-2351.

(17) Cavaglia, S., Brightman, C., Aked,
M., 2000. The increasing importance of
industry factors. Financial Analysts Journal
56, 41-54.

(18) Chamberlain, G. and M. Rothschild.
1983. Arbitrage, factor structure and
mean-variance analysis in large asset
markets. Econometrica 51: 1305-1324.

(19) Connor, G. and Korajzcyk, R. 1986.
Performance measurement with
the arbitrage pricing theory: a new
framework for analysis. Journal of Financial
Economics, 15, 373-394.

(20) Dimitriou, D. and Kenourgios, D.
(2013). Financial crises and dynamic
linkages among international currencies.
Journal of International Financial Markets,
Institutions and Money, 26, 319-332.

(21) Dornbusch, R, Park,Y. and Claessens,S.
2000. Contagion:understanding how it
spreads. The World Bank Research
Observer 15, 177-197.

(22) Fama, E. F. and French, K. R. 1993.
Common risk factors in the returns on
stocks and bonds. Journal of Financial
Economics, 33, 3-56.

(23) Fan, J. and Li, R. 2001. Variable
selection via nonconcave penalized
likelihood and its oracle properties. Journal
of the American Statistical Association 96,
1348-1361.

(24) Fan, J. and Li, R. (2001). Variable
selection via nonconcave penalized



GRS O 7V — 7 - KA T B L 7 KB ER T — & O FEIZOW T - 185 —

likelihood and its oracle properties. Journal
of the American Statistical Association 96,
1348-1361.

(25) Fan, J. and Peng, H. (2004). Noncon-
cave penalized likelihood with a diverging
number of parameters. Annals of Statistics,
32, 928-961.

(26) Forbes, K. J. and Rigobon, R. (2002).
No contagion, only interdependence:
Measuring stock market comovements.
Journal of Finance, 57, 2223-2261.

(27) Forni, M., M. Hallin, M. Lippi, and L.
Reichlin. 2000. The generalized dynamic
factor model: identication and estimation.
Review of Economics and Statistics, 82:
540-554.

(28) Forni, M. and M. Lippi. 2001. The
generalized factor model: representation
theory. Econometric Theory 17: 1113-
1141.

(29) Geweke, J. 1977. The dynamic
factor analysis of economic time series.
In: Aigner, D. J., Goldberger, A. S.
(eds), Latent Variables in Socio-Economic
Models. Amsterdam: North-Holland, pp.
365-383

(30) Griffin, J. M. 2002. Are the Fama
and French Factors Global or Country
Specific? Review of Financial Studies 15:783-
803.

(31) Griffin, J.M., Karolyi, G.A., 1998.
Another look at the role of the industrial
structure of markets for international
diversification strategies. Journal of
Financial Economics 50, 351-373.

(32) Hallin, M. and R. Liska. 2007. The
generalized dynamic factor model:
determining the number of factors.
Journal of the American Statistical
Association 102: 603-617.

(33) Hamao, Y., Masulis, R., and Ng, V.

(1990) . Correlation in price changes
and volatility across international stock
markets. Review of Financial Studies, 3, 281~
307.

(34) Heston, S.L., Rouwenhorst, K.G., 1994.
Does industrial structure explain the
benefits of industrial diversification?
Journal of Financial Economics 36, 3-27.

(35) Heston, S.L., Rouwenhorst, K.G.,
1995. Industry and country effects in
international stock returns. Journal of
Portfolio Management, 21, 53-58.

(36) Hou, K, Karolyi, G.A. and Kho, B.-
C. (2011) What Factors Drive Global
Stock Returns? Review of Financial Studies
24:2527-2574.

(37) Kaminsky, G.Reinhardt,C. and Vegh,C.
2003. The unholy trinity of financial
contagion. Journal of Economic Perspectives
17, 51-74.

(38) Kuo, W., Satchell, S.E., 2001. Global
equity styles and industry effects: the pre-
eminence of value relative to size. Journal
of International Financial Markets, Institutions
and Money, 11, 1-28.

(39) Lee, B. -S, Rui, O. M., and Wang, S. S.
(2004). Information transmission between
the NASDAQ and ASTAN second board
markets. Journal of Banking and Finance, 28,
1637-1670.

(40) Lin, C. and Ng. S. 2012. Estimation
of Panel Data Models with Parameter
Heterogeneity When Group Membership
is Unknown. Journal of Econometric
Methods, 1, 42-55.

(41) Longstaff, F.A. 2010 The subprime
credit crisis and contagion in financial
markets. Journal of Financial Economics 97,
436-450.

(42) Mallows, C. L. 1973. Some comments
on Cp. Technometrics 15, 661-675.



- 186 — ERCF LS S 45367 (2015.11)

(43) Ohno, S. and Ando, T. 2015 Stock
return predictability: A factor augmented
predictive regression system approach.
Econometric Reviews, forthcoming.

(44) Park, T. and Casella, G. (2008), The
Bayesian Lasso, Journal of the American
Statistical Association, 103, 681-686.

(45) Pesaran, M. H. 2006. Estimation and
inference in large heterogeneous panels
with a multifactor error structure.
Econometrica, 74, 967-1012.

(46) Pesaran, M.H., Pick, A., 2007.
Econometric issues in the analysis of
contagion. Journal of Economic Dynamics &
Control 31, 1245-1277.

(47) Roll, R, 1992. Industrial structure and
the comparative behavior of international
stock market indices. Journal of Finance 47
(1), 342.

(48) Sargent, T. J. and C. A. Sims. 1977.
Business cycle modeling without
pretending to have too much a priori
economic theory. In: Sims C. et al. (eds),
New Methods in Business Cycle Research.
Federal Reserve Bank of Minneapolis,
Minneapolis.

(49) Stock, J. H. and Watson, M. W. 2002.
Forecasting using principal components

from a large number of observable risk
factors. Journal of the American Statistical
Association, 97, 1167-1179.

(50) Tibshirani, R. 1996. Regression
shrinkage and selection via the lasso.
Journal of the Royal Statistical Society, B58,
267-288.

(51) Wang, P. 2010. Large dimensional
factor models with a multi-level factor
structure. Working paper, Department of
Economics, HKUST.

(52) Yuan, M. and Lin, Y. (2006), Model
selection and estimation in regression
with grouped variables, Journal of the
Royal Statistical Society B, 68, 49-67

(53) Zhang, C. H. 2010. Nearly unbiased
variable selection under minimax concave
penalty. Annals of Statistics, 38, 894-942.

(54) Zou, H. (2006), The adaptive Lasso
and its oracle properties, Journal of the
American Statistical Association, 101,
1418-1429.

(55) Zou, H. and Hastie, T. (2005)
Regularization and variable selection
via the Elastic Net, Journal of the Royal
Statistical Society B, 67, 301-320.

(BAED LHUA)





