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Abstract

This paper proposes a Bartlett-corrected TAEL_B (transformed adjusted empirical likelihood) method,
which consistently uses the standard likelihood ratio statistic, and systematically compares the im-
pact of different pseudo-observation strategies and coefficients on coverage probability. Since em-
pirical likelihood does not require estimating the covariance of parameter estimates, confidence
intervals can be easily constructed under the chi-squared approximation with data-driven shapes,
and it has been widely applied in many fields, including time series. Under the profiled Whittle score
framework, Monte Carlo comparisons of four methods are conducted: standard empirical likelihood
(EL), fixed-weight TAEL(4, a.), fixed-weight TAEL(2, a.), and Bartlett-corrected TAEL_B. Simulations
cover three models—ARFIMA(O, d, 0), ARFIMA(1, d, 0), and ARFIMA(O, d, 1)—with sample sizes n =
50, 70, 100, 150, each with 1000 replications. The results show that TAEL(4, a.) exhibits systemati-
cally low coverage across all scenarios, dropping to 0.64~0.69 in two-parameter models at n = 150,
which is even worse than the uncorrected EL. After correcting the coefficient to 2, both TAEL(2, an)
and TAEL_B perform well, with coverage probabilities close to the nominal level. TAEL_B achieves a
coverage of 0.932 at (¢, d) = (0.5, 0.4) with n = 150 in ARFIMA(1, d, 0), outperforming TAEL(2, ax)
at 0.902 by three percentage points. The Bartlett correction provides an additional 2%~3% cov-
erage gain in two-parameter regions with weak Fisher information. This study offers a theoretically
consistent and computationally robust tool for constructing confidence regions in long-memory
time series models.
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1. 5|8

LA IR (empirical likelihood, EL)H1 Owen [1] [2]32H, & —FhIESB G iR k. HZO0MmALE
TEWANR G T BT RN R 7 40 A, JERE G vE W 5 22 R R B AT A B A5 4. Monti [3]70) FH J& 39 F1 A
B (ST A S oK L HE T B AL A 75, Yau [4)3F— 0K HY B 2 K012 ARFIMA £33,

SR1M, EL TE/MFEARTHIGHA M. H—, (St rBROanm i a s ml S, F8EL R E L.
Whittle [5]4& HFITH whittle ¥4 77 ZEAF R ITTR S ENSR 2 4 B HI K . Chen 55 A [6]52 H A B £ 504
(adjusted EL, AEL), 83U 0O M IAE PRAEAR ) FEEYE, FFH o Liu 1 Chen [7]5] A\ Bartlett 12 1IEREAR
B EE WA KT, HE SRR R 0(n*2) » PR T KT R R E a, WIEHG B a, = max(1,logm/2),
FAE H AR A B /NI AT ] 0 IR B AR A . L, BB RS R A, ROTEEAE A
2, MeSHEFEELAL. Jing N[5 BB MA IR (transformed EL, TEL), @IiEX EL 23R
AT — iR KBS, ARSCRIRE IR USR R BRI A S5 S — 2.

XFFKAd 2 B 741, Gamage. Ning #1 Gupta 914 AEL N.H T~ ARFIMA #%Y, Gamage 1 Ning [10]
WS TEL 454, R T TAEL J7i%. Zhang %5 N[1 1T TEL WIS R T 5T Bartlett {51E
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2. BEgESHITAE

IR T AR ARFIMA(p, d, )2 {X,}" W2

®(B)(1-B)' X, =0(B)¢,, teZ

Hrfv, BAWESH T, de(0,05)8KiciZ2H, ©(B)=1-4B—--—¢,B" F10(B)=1+0B+--+0,B" 4}
VIPSIENEVERIY: 22/ N SOE 27 E: WO AV BN ] S ke R VAPPSR T o 8 2y | I B UIK  PE /v a5 R )
BERBETIR. {e | AMSLFE SRR HTAKES, E(e)=0, Var(¢)=0"<x.

TR ) 2 5 R K -

2 : _iw|24 ®(e_iw)2
f(a);ﬂ,a ):o-—l—e | ‘q)(efm)z
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Hf, B=(fs 0,0,,d) € B RUNFFEBMINE, o NILABH, BNESHEN. &Y

W 0, = 2mi/n, j=Lowm o 35 m=| (n=1)/2 | WFEEA K DY
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, we(0,m)
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I(“’j)zﬂ
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X e7 J
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2 j:]‘ﬂ“"m'

L L, (B.07) KT 0 RIBHIFLIHTF 0 W0 67 () =237 1 (o,)/h(w,3) - AR it
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m

2y, (p)=0

o,y (B) NS EEL KR g = p+q+1 55T BIOAERL.
 Yau (4], %id €[6,0.5-6] (WHRES >0, {1(w,))" WL, NTE{y, |7 TIEH
STABSL I B 4
3. KWRFGE
3.1. FREZIEIR

LIRS 2 d, WERIE BT Q, ={y, (B).j=1m} W, WEREHE, KNI
DU 3 B RANIR T HE SALAT i 22 B ADLIR BRI H R A LA X IR i R AR A o 4% Owen [1] [2]F)— IBEAE
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R(B)= —2sup{ilog(mpj) p; 202 p, =13 py, (B)= O}

J=1

i b B ST A p, =[14+27y, T Sofrins 9 H T 4 L
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il SE B AEL LA

m+1
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LAY W a,a,, BNy, =—aw My, ,=ap . n,=m+2.
(3) WS AEL e R, =23 log(1+ 2"y, ) -
(4) Wi TEL %#e: R, =R, (1-R,/n, ), # R, <n,[2, HWR, =R, /2.
(5) BfE: {B:R(B)< 1)1 )
GEIEAE T — M 4E DL ) Barten 121E, B RG AEL F1 TEL $2F+ 7 &5 AUSR I 55 % .

4. BEHAR

DAETASAUI T 118, AR G — B AT LU 0 DU Ak VR I BRI . BT 7B T80T Whittle
555, I 95%% UK PGB SR, EL (FRUELKMISR), Bl Owen (1988)JRIAHELE, 51Dy Uim
8, Wi TEL 2. EL VENBEHE, [RIARZAT SRR 8 53R

TAEL(4, an), 51N 1T ANOVUE, TS RRR L ih & 24 RECH 4 B IRARJ7 704, BUREO
N4, BTA LA AL O VLA SRR, N TEL 84, TAEL(2, a), BHTHERIPSALLS 2 REC 2
AR T3, HREICN 2, KR Liu A1 Chen [7)MIFEIREE 16, BU/NVE R B0 ARSI 78 15 10 2
TAEL B, SN2 NMIME, BUE a, 1 Bartlent T U5E, B 10— B A Al v 19 30 [FRE
I TEL B4, DIBHRIREN B CE SR EERE, BIEN B EEE. EX—1, X ARFIMA(0, d, 0).
ARFIMA(1, d, 0)F1 ARFIMA(0, d, 1) =AMERIHEAT SRF RIS, ¢ ~ N(0,1), FEARE n=50,70,100,150 ,
HHCE 1000 IREE, 4 KTV 95%. iR 5i%: (1)EL; (2) TAEL(4, a,) (%€ ann 1 DWNME . TEL);
(3) TAEL(2, a,) (%€ a,~ 1 PAWLM{E . TEL); (4) TAEL B (Bartlett ;{E . TEL). 3T FiRPIFH 7 iEIRATEL
BUEATR L) 7 15

4.1. ARFIMA(0, d, 0)

Table 1. 95% confidence interval coverage probabilities and average lengths for ARFIMA(O, d, 0) model
& 1. ARFIMA(0, d, 0)R8H) 95% BEX BB EM RS FHKE

A= d EL TAEL(4, ax) TAEL(2, an) TAEL B
0.10 0.879 0.815 0.950 0.940
0.20 0.900 0.823 0.963 0.957
50 0.25 0.890 0.830 0.957 0.947
0.35 0.910 0.844 0.961 0.959
0.45 0.927 0.881 0.964 0.958
0.10 0.894 0.817 0.935 0.926
0.20 0.908 0.829 0.942 0.940
70 0.25 0.915 0.818 0.948 0.942
0.35 0.891 0.808 0.946 0.939
0.45 0.929 0.835 0.957 0.952
0.10 0.900 0.803 0.928 0.927
0.20 0.892 0.782 0.932 0.928
100 0.25 0.899 0.803 0.925 0.926
0.35 0.912 0.819 0.933 0.935
0.45 0.914 0.813 0.936 0.935
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0.10 0.918 0.804 0.928 0.929
0.20 0.910 0.801 0.930 0.936
150 0.25 0.925 0.810 0.944 0.943
0.35 0.902 0.799 0.918 0.922
0.45 0.918 0.823 0.935 0.938

% 1 25T ARFIMA(O, d, ORI R, AFRIFEA R n=750,70,100,150 5KiC122% d (0.10~0.45)H 4
i, VUM ITVE(EL, TAEL(4, an), TAEL(2, a,), TAEL B)I1) 95% B 15 X [A] 78 s 2% . MIEARRINKE, TAELQ2,
an)5 TAEL B TEFTA AR d {8 N 18 w5 R B AR H T 44 UK 0.95, 4R Z A LE 0.92~0.97 ZIA],
RIBNFEE . L4 EL AR E RS MmIK, 75 0.88~0.93 2 [f], BELT 0.95. 1 TAEL(4, a1
MR E AL, KEZHEALE 0.78~0.88, JLIHAE n>100 AL T 0.82, F77EH ™ 5K 5 i 8
B AEREA B /N n = 50) B KADIZ B HE K (d = 0.45), TAEL(2, a.)'5 TAEL B VhRS{H B IFH7E o5
FO, B2 d BAmsmEon. Hlin, Mn=50. d=045K, WEBEHESHN 0964 F1 0.958; 4
n=150. d =045, i4EFfE 0.935 5 0.938 /£ 4. XEMAEAKICIZLEFEF, TAELQR, a,)f TAEL B
X KA A2 5 B A B R B

4.2. ARFIMA(1, d, 0)

Table 2. 95% confidence interval coverage probabilities for ARFIMA(1, d, 0) model
%= 2. ARFIMA(1, d, OR B 95% B S IiB SR

FEA & ¢ d EL TAEL(4, an) TAEL(2, an) TAEL B
0.3 0.2 0.877 0.881 0.986 0.979
0.4 0.3 0.863 0.873 0.989 0.980
50 0.5 0.2 0.819 0.833 0.982 0.963
0.5 0.4 0.814 0.829 0.985 0.966
0.7 0.4 0.831 0.852 0.993 0.982
0.3 0.2 0.874 0.785 0.957 0.958
0.4 0.3 0.874 0.781 0.956 0.962
70 0.5 0.2 0.857 0.757 0.934 0.946
0.5 0.4 0.833 0.760 0.933 0.941
0.7 0.4 0.848 0.746 0.952 0.945
0.3 0.2 0.869 0.715 0.942 0.949
0.4 0.3 0.848 0.787 0.915 0.932
100 0.5 0.2 0.848 0.803 0.915 0.931
0.5 0.4 0.840 0.799 0.904 0.915
0.7 0.4 0.821 0.771 0.905 0.901
0.3 0.2 0.859 0.794 0.917 0.925
0.4 0.3 0.856 0.766 0.898 0.917
150 0.5 0.2 0.863 0.738 0.918 0.933
0.5 0.4 0.860 0.761 0.902 0.932
0.7 0.4 0.852 0.794 0.892 0.892
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% 2 JBIR T ARFIMA(L, d, O R, RIAIFEA & n =150,70,100,150 . A[F HBIHRE ¢ 5KILIZ S
d AW, DURI5H(EL, TAEL(4, a,), TAEL(2, a.), TAEL B){E 95%% X BE/KF TR SeprE s K. WA
KE, UREAEE N n=50), TAEL?, a,)M TAEL B WS FRidE. MERAE KE n=70 LFE K,
f&4: EL WA SRV ZHAKT 0.88, 1 TAELQ2, an)5 TAEL B fKIRIRFFLE 0.89~0.96 7247, FRILHINFR
f#. TAEL(2, a,)5 TAEL_B *Z ¢ Fld AR, TEARSEA G TRttt 4 UK (178 55
K, RUFEATH ARFIMA(L, d, O)BLRY [FKALIZ A0 B [8] )= 25 46 HL A B 47 1 3 B R

4.3. ARFIMA(0, d, 1)

Table 3. 95% confidence interval coverage probabilities for ARFIMA(0, d, 1) model
= 3. ARFIMA(0, d, DIREIH) 95% B S iB SR

[FZS d 6 EL TAEL(4, a») TAEL(2, a») TAEL B
0.2 0.2 0.852 0.856 0.989 0.978
0.1 0.5 0.845 0.854 0.996 0.987
50 0.3 0.3 0.876 0.886 0.996 0.987
0.4 0.5 0.843 0.850 0.987 0.975
0.4 0.7 0.770 0.789 0.981 0.948
0.2 0.2 0.874 0.775 0.967 0.962
0.1 0.5 0.887 0.790 0.964 0.961
70 0.3 0.3 0.863 0.771 0.956 0.950
0.4 0.5 0.875 0.774 0.960 0.955
0.4 0.7 0.810 0.719 0.916 0.918
0.2 0.2 0.880 0.741 0.936 0.935
0.1 0.5 0.874 0.743 0.939 0.933
100 0.3 0.3 0.874 0.740 0.935 0.933
0.4 0.5 0.851 0.716 0.922 0.919
0.4 0.7 0.820 0.681 0.894 0.901
0.2 0.2 0.881 0.733 0.917 0.920
0.1 0.5 0.889 0.715 0.919 0.921
150 0.3 0.3 0.896 0.744 0.930 0.930
0.4 0.5 0.882 0.714 0.924 0.926
0.4 0.7 0.852 0.681 0.897 0.902

3G L BB ARFIMA(O, d, 1), AFEFEAE n=150,70,100,150 . AFEKICIZSE d 5%5)°F
BIBH O HEN, VR JTVE(EL, TAEL(4, a,), TAEL(2, a,), TAEL B)YE 95%% XL BAZ KT F I SE bR 5 K.
MWIEAA KT, TAEL(2, an)'5 TAEL B fEFTHAMEARRMSHHE FHRIRM . UEEARR /N n="50)i,
PR 25 SR T 4% SOKSE, 43 BITETE 0.98~0.99 1 0.95~0.99 2 [f], TEL ZR4fE/INEEA R id T8 IE A
BEEEA KR, SEE, EEREARRKE 1=70,100,150, WEZHSE 0.90~0.97 HTEHE, LIk
fi. ML N, 1648 EL 74678 5 283 W K(0.77~0.90). 2% 6 Ryt K (U 6 = 0.7 )2 %F T A 77 178
mERI AR, SCHAENEAR(n=50)8, EL MR 7HIEE 0.770; 1 TAEL(2, a,)5 TAEL B
MM RE4ERF 0.981 F1 0.948 W42 K1, WX MA S50 RIFEEME. BEEFAREEME
n=150, B 0=0.7, TAEL(2, a,)5 TAEL B )78 5% FAEEFAE 0.897 A1 0.902 /245 .
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5. &t

ARSCAEGE— (T Whittle 19 HESE S, K2R ISR (0 77 1 TEL) ML T2 25658 bR 3 (AEL)
Wi, IR AEL 15 UR LR BOHAT T Bartlett 151E45H TAEL B B, N T ARFIMA B 3EAT
Bl SRR, Jiik TAELQ2, a)f TAEL B X T =M AEEE/PIEAR T B AT E SRR, /£
ARFIMA(O, d, O)E8Srp, X PR 7 VA M RUR A AR, R 7R TR A 4 B0 AL SR AR 4 28 B ALLSR 2 )i
%A Bartlett W& 1IEXT 45 R IEARIRK, JERIET Bartlett 121E 5 TAEL W75 150E B s b L
L, ¥ EEHEBRERR LG BN —IiR%E . RS EERM 6 = 0.7k € ~, TAEL B
(178 45 8T TAEL, KW Bartlett (2 1EULI REAR LRSI 22X 1E. EZHEMSET, WEZERA
K, TAEL(2, a,)C 2%, TESEBRMH T, REHENH TAELQ, a7 2T 2R B ST, 2
S EREE A B D B AN SHE R, 7T LAE BN b Bartlent 18 1E DASREUTE 4 2 50 D58 B A5
WHESR . ARIONLERN ISR B S S SR — AR N R Tk
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