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This paper investigates tests for a shift in mean for serially correlated time series. It is known
in the literature that LM-type tests suffer from the so-called non-monotonic power problem in
the sense that the power decreases even if the magnitude of break gets larger. On the other
hand, Wald-type tests do not have the non-monotonic power problem but they tend to suffer
from over-size distortion. Several methods to overcome these problems have been developed in
the literature and we propose a new test with a good finite sample property by modifying the
existing test. We investigate the finite sample property of our new method and it turns out
that our test performs better than the other tests in view of both size and power.
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EERUBERZEZTOWIERTD 5. £72, Kejriwal (2009) TREI N7z sup 7V FiK
T, BEE»AI) CTHRAICRZZ2DDD, ERADKE IWNILEHIE, RELHE
BEH - TH, MEAE»Rr ERLR0DIK L, AETRE L ZBIEL I,
N7 =V APKBICRETZ 283005, KL, BERAOKEIBPREIBGE, &
VP F IR EBIERRDZEIZNS K %5, F72, BIEIR Kejriwal D sup 7V FIRZE & fixed-b
WA 12D BIE sup 7V FREDZEIZ, T = 60 DEAICIZHIZED PRV X ) I
RZ20, VA4 XDELERTRETHD, LT, ¢ =08 DHHICIEFWMEDOEIZN/I
ZEMIDDBZB.

Kejriwal @ sup V)V FIREDH DAV P FIOUIR EBIEMRTRE C B2 28K E LT,
EHMOBOBEREDBSHB T NS, 856 b RHHIGBRICHEE I b LD
D, AV FIRDOARL DBERICHEI NS, HlZIE, ¢ =08 DG, EORMAHUL
25 THHD, c=40 DHFAEDA Y ¥ F IV B IERORIATBHEEM D13 2 Nz 1,
67.4 /46.9 (T =60), 59.6 7 52.1 (T =100), 49.5,47.9 ThH5. —J, B2 THL
Te AR D sup 7V FEEREE sup Wr TIIRERFDO T TCOV A ADOEARBKE D72
3, Kejriwal DIEIEIR sup 7V FBE TIEZ D K ) BRI L EAIZEL Tokve, Bl
FVPFNVOMEDSEG LU T, BiE TIREMSBIBIHEINGEL TH D, hE
TRENATADNI S B 2 EWERICEIVEFAIN TS, #BRE LT, BIEKRD sup
7V PR, IR T TD Kejriwal 4V P F VRO B WS Z AL 2D, WK
DI TOF VL FIURDORBZM-T2bDELR>T S,
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WU TEMiT % &, EBROBFON CIZRIIMEBE DM I IIRATH Y, RIIHBIDIRT
R L CHIBERBERRESEGEEINZ L) EREIZHEDEF L (Vi) T L
EET 2L, SEREL LEIEK Kejriwal @ sup 7V FBEDREIN LT 4+ —< v A
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X, BEEOBWEICILHT 55, ZHUEDObD2R->TwE E WA 5,

5. SHRORE

FMERIEIZ SRR S 23 E DLV« ¥ 7 FOBETIE, A4 ADEAPHRIT DI
HFMEL EOMEYRH 5 Z LRGN T WS, ZITARTIEET, INETHRITMET
REINTELWNEEREE L 729 2T, ZOMUED—DTH % Kejriwal (2009) DI7iE
ZEIEL 7z, BlEsup 7V FBREZRE L., BV T - AVaFEEICKD, ElEsup 7V
FHE D HBEARHE X, 4 X EMHNOMET, BITHATREIN TS AR L
FfRED, 2R EDbDTH S I LRI N,

L L%hs, ZNTRENTRCERSN 20T Tldk e, BRI, AT L
Hle U CEBREARESSE SN2 TH D, HERIICTTRERRD T 4+ —2 v A h
SDOMEEIAD Lo THET L ERBbLNSG, Thbt, 2R LI/ ML EEDH
2 LA, REDYA XY, RESINLERKEANL DI Z LG kiU
7ok, LEEdRoT, EFNVEIERIIS Y INTIEHLHDD, L)L 27 FOBED
ARERFEDR LIZ, 5BVEBRINIRNETHET—vTHS, —DODHMHEE LT,
BREORIIMEOEEZ EFT LT 2 ik b, MEORRZERNICHEHL, 21
FEELTHRL LW T EBEZOND, 0%, ARERICEITE/1 1 7ABIE L »
IDVB—DODHRMETH D, ZNWED K I BRIMHBEORE IHEIGFEETH 2 DD, %
DIRFETED Z L b ERE D,

E7, ARETIELAL - &7 FOMEDAICHE S E Y TR, —BROBYRRBDOEEE
{LOBEIZ L DEMR DD LR 270, SPOFENIEITH 20EHS1TE R, L
7235 T, SHOFEED—DE LT, LL - v 7 FOMELITTIERL, BE - JER
Ho—WEFNVIZBWT, YA ABRELTED, 20, HEBBEHD 2R OMELLD
BOEICBIT 2MABRBIN TV S ), 20K, EELEEEIID) TERL, RS
HREDSIER I, RHIG R AR IO N U € bR E OBEI RIS,
BEZLOBMEDERIZE VD, U ED X I ICE 7 RBRAMENLETE->TEBY, 5%
LIFZEDED SN TS S,

2 £ XM

Andrews, D. W. K. (1991). Heteroskedasticity and autocorrelation consistent covariance matrix estimation,
FEconometrica, 59, 817-858.

Andrews, D. W. K. (1993). Tests for parameter instability and structural change with unknown change point,
Econometrica, 61, 821-856 (Erratum, 71, 395-397).

Andrews, D. W. K. and Ploberger, W. (1994). Optimal tests when a nuisance parameter is present only under
the alternative, Econometrica, 62, 1383-1414.

Andrews, D. W. K., Lee, I. and Ploberger, W. (1996). Optimal changepoint tests for normal linear regression,
J. Econom., 70, 9-38.

NI | -El ectronic Library Service



The Japan Statistical Society

74 HAMGE &R Bud H15 2014

Aue, A. and Horvath, L. (2013). Structural breaks in time series, J. Time Ser. Anal., 34, 1-16.
Bali, J. (1997). Estimating multiple breaks one at a time, Econ. Theory, 13, 315-352.

Bai, J. and Perron, P. (1998). Estimating and testing linear models with multiple structural changes, Fcono-
metrica, 66, 47-78.

Brown, B., Durbin, J. and Evans, J. (1975). Techniques for testing the constancy of regression relationships
over time, J. R. Stat. Soc. Ser. B, 37, 149--172.

Crainiceanu, C. M. and Vogelsang, T. J. (2007). Nonmonotonic power for tests of a mean shift in a time series,
J. Stat. Comput. Simul., 77, 457-476.

Csorgd, M. and Horvath, L. (1997). Limit Theorems in Change-Point Analysis, Wiley, New York.

Deng, A. and Perron, P. (2008). A non-local perspective on the power properties of the CUSUM and CUSUM
of squares tests for structural change, J. Econom., 142, 212-240.

Elliott, G. and Miiller, U. K. (2006). Efficient tests for general persistent time variation in regression coefficients,
Rev. Econ. Stud., 73, 907-940.

Hansen, B. E. (1997). Approximate asymptotic P values for structural-change tests, J. Bus. Econ. Stat., 15,
60-67.

Juhl, T. and Xiao, Z. (2009). Tests for changing mean with monotonic power, J. Econom., 148, 14-24.

Kejriwal, M. (2009). Tests for a mean shift with good size and monotonic power, Econ. Lett., 102, 78-82.

Kiefer, N. M. and Vogelsang, T. J. (2005). A new asymptotic theory for heteroskedasticity-autocorrelation
robust tests, Econ. Theory, 21, 1130 1164.

Kurozumi, E. and Tuvaandorj, P. (2011). Model selection criteria in multivariate models with multiple structural
changes, J. Fconom., 164, 218-238.

Park, J. Y. (1990). Testing for unit roots and cointegration by variable addition, in Advances in Econometrics:
Cointegration, Spurious Regressions and Unit Roots, (eds. T. Fomby and R. Rhodes), pp. 107-134, Jai Press.

Park, J. Y. and Choi, B. (1988). A new approach to testing for a unit root, CAE Working paper 88-23, Cornell
University.

Perron, P. (2006). Dealing with structural breaks, in Palgrave Handbook of Econometrics, Vol. 1: Econ. Theory,
(eds. T. C. Mills and K. Patterson), Palgrave Macmillan, New York.

Perron, P. and Yamamoto, Y. (2014). On the usefulness or lack thereof of optimality criteria for structural
change tests, Econom. Rev., forthcoming.

Qu, Z. and Perron, P. (2007). Estimating and testing structural changes in multivariate regressions, Economet-
rica, 75, 459-502.

Sayginsoy, 0. and Vogelsang, T. J. (2008). Testing for a shift in trend at an unknown date: A fixed-B analysis
of heteroskedasticity autocorrelation robust OLS based tests, Working paper, Department of Economics,
Michigan State University.

Sayginsoy, 0. and Vogelsang, T. J. (2011). Testing for a shift in trend at unknown date: A fixed-B analysis of
heteroskedasticity autocorrelation robust OLS-based tests, Econ. Theory, 27, 992-1025.

Shao, X. and Zhang, X. (2010). Testing for change points in time series, J. Am. Stat. Assoc., 105, 1228-1240.

Sowell, B. (1996). Optimal tests for parameter instability in the generalized method of moments framework,
Econometrica, 64, 1085-1107.

Vogelsang, T. J. (1999). Sources of nonmonotonic power when testing for a shift in mean of a dynamic time
series, J. Econom., 88, 283-299.

Yang, J. and Vogelsang, T. J. (2011). Fixed-B analysis of LM-type tests for a shift in mean, Econom. J., 14,
438-456.

NI | -El ectronic Library Service



