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Asymptotic Properties of a Class of

Semi-parametric Tail Exponential Estimators

YU Lele., PENG Zuoxiang

School of Mathematics and Statistics of Southwest University , ChongQing 400715 , China

Abstract; Based on the statistics constructed by logarithmic function and power function, this paper propo-
ses a class of semi parametric tail exponential estimators, and proves their consistency and asymptotic nor-
mality.

Key words: extreme value estimator; heavy tail; consistency; asymptotic normality

BAX, s n = 1) ST A A BE LA B 51 e i R ECH F (). X, < << X, BN X0 X,
BT Gk A AFE AL T B ) > 0 F1 b, JARBILA A B G, (o) 5
imF" (a,x +b,) =G, (x) (D

n—>co

t Scik1-2] ml %0

G,(z)—expl— (1+72) 7}, 7 €ER, 14+72 =0
WEK F BT G A5, itk F € DGy y S 4 UG :Fk(l—%j C0=10%y >0,
(D LM T

=27, x>0 (2)

O WRHEY. 2022-09-05
EHRA . RERS, BEsE A, EENEWRELE TP prse.
WIEEH . SRR, B,



% 6 2 BRER, F. —RFARBMBL T STHHLRER 55

SCHRL3 380 T 2 4 0 Hill Al i . SCHRC4] iy Hill £ & i 25 . A3 1 4 Al o1k, Scik[s ] )
He% g, (o) =x"In(x), o = 1 WEH T WS E

. 15 X, i
G, (ks s w) —;gg,.u [XAJ (3)
Hpyr <1, w >—1. FIH ) 07 LUK Hill A3 RS & s ok .

A
Yy (k) =G, (k, 0, 1)

G,(k, 0, 2)
2G,(k, 0, D

PR R A TR B ARz . SRS T 2 W SCHRL6- 10 .
ARXFHGE R G, (ks ry w) FIEE I 1Y 48500 T

G,,(k’ () 1)
G,Z,(ky T O)

e (2) oL HAFET I b =k (o) R 2 n — oo A,

A
YR (k) =

A
Y. (ks r) =

n
/e(n)ﬁoo,k(n)ﬁoo 4
A
&y, (ks r) BIESAAME. B, WERFAETTIEE A () 5
U(tx) ,
—=x
. U  yat—1
fm =Xy =7 0 )

WSz, WAy, (ko 1) WEESE . Hol o < 0 F8 ~ B 25
1 HEMEMEEESMN
BRI E 7 < 1R, £ AW RWAHT . 7, ke 1) —> 7.
FE2E e < WAL (2O ARG RIEIFF, 182 € R
I%LTJEA(Z—):A (6)
24 2 — oo fif,

A d )
JECr, (ks r) —7) —> N (), 62 (r)

s
/1(1*277’)(1*71’—[0) +yr(1—vyr)
p(r) = i
A—yr—p)
Gy LA A2y — (L= — )y (=2 2y
=2y (1 — 2y

2 TEHERER

i}XI{Yu y n = 1} ﬂﬂ?ﬂjlﬁlﬁ?ﬁﬂlﬂﬁﬁ Pareto J?ﬁ']a YisosY,, %‘%ZT_\‘ Y, Y, E@W\?%ﬁi» Ehi@(

4 d Ynfi.n = a _
[ A ENX, ), S U D {Y } ST A=Y

n—k.n

B 1MER R SCERLS ] g H 1 AT, 2 e —> oo /i,

Poy'y(l+uw
(1 7,}/’,,)1‘#14

G”(kﬁ r u)



56 HE R FFROERHFFIR) http://xbbjb. swu. edu. cn % 48 K

v P 1
P } GII k’ b O > - _————C_
A=yt Gnlkr s 0 1—7r)

T S S 7 B8R Slutsky & BV, 58 BASLE.
XFRE B 2 YR, FRATRE N 1f0 A 4 B 5 | P
SIE1 EEM2KMT, Hn—>oo i, £

1 . - Y d
o Gk e D 7(17702}%(@1(”%\11, A () N (D

P
Gu(/@a T 1)"

/\/E{G,,(ka T O)_l

|

r

A=y A —rr—p)

}l](r) -

17,},27_27(0
1=y (I —yr —p)°

/12(7”):
(N1 Ny 2 e ) o, 3 2

sTosy
(NMNZ)NN(O,E),E: ,

S12 Sy

|

,},27,2
(A —yr)*(1—2yr)
YE(1—2yr + 27
(1—yr)'(1—2yr)*

2
S

2
Sy —

- Yir (1l —yr —vir?)
(A —yr)*(1—2yr)?

iE B Hr AR A (5) R, X R ¢

r [ — £ —
(U(Z‘I)j :xy"(1+rA(t)I 1+U<A<zs>>j,1n(U(”)j:ylnx+A<t>I Loy
P P

S12

U(t) U(t)
nyj
d 1< " 2) 1 < ” Y —1 n
G,(kyry ) z;Y,- +rA (/z—j;gY, ) J”’[A(/?D (8
d £ : Yo —1
G,,(kv T I)HVLEY,YWHY, +A(EJLEY?}’ l +
k= k) k= P
n) 1 < L, Y —1 n
yrA [/?j - Z;Y , InY, + o (A (?j j (9)

AIHSCHRC14] Y Cramer-Wold 52 BUEW] (7) SORAL. XHER (0. ¢) € R*. A
; - __r
J/?{go[(,,,(/e,r,m le+¢(G,,(k,r,O) T

H

B,(k, r)—iZ{gp(Y,”—

i=1

d
]}*»W?B,,(/c, P +AJEC, (b 1) o, (1) (10)

1 " - 1
17rj+¢y[Yi InY; (1—)’}’)2)}
b

, Y —1 Yo —1 Ye —1
Coths ) =D A (lj Y +¢(yr/\ (1) Y7 InY, +A(ij Y7 j
k= k o k o k

1
%77<?Hﬂ‘9



%6—;&}] é’-},\,\, 5’%:—‘%*;}% ’férl_iéﬁéﬁ ‘}iﬁ 57

Blo(vr — =

H1 91 Jhg ARFEAR K o Bl FR A BT 45

1 ‘
j+¢)’( "InY; T A ]]Zgoz.sf+2gogb«slz+¢zsg

JEB, kv 1) — S oN| + 9N, (D
S53cmk[15] 51 B 1 220 5E .
JEC, kv 1) —m Ay () + s ) (12)
(1) X, (12) X K Slutsky B, Al
d
’\/7(B (k’ T)+C7,(k’ V))"@(Nl+Aﬂ1(7‘))+¢(]\[2+/1/lg(r)) (13)

754 (10) KA13) =, 5 HFEE.
EE2HIER EX

W,(,D; _ Yr —
alprr -

(2) — i rr _#
W." _ﬁ(k ;ZI:Y, InY; (1 y’,)zj
Rz R, (8) KA Kfkfih

L A—y2[1—2/1— rA(%J (140,(1)
27* —rr - W(I) 0y
Gilksrs0) 3 SR pe—
Gobsr, D~ 7 (1—7r)? (lfyr)A(klj
n s Ty =T oz ;W@) I S
A=y b Wt s gy =
r<z—2yr—p>A(kij . (A(ED
(I—yr—p)° © k
53
G,(kyr, 1) é)’ 1+(1_YV)ZW<Z) _Z(I—YV)W(” 4
G,Z,(ka T O) «/E ! «//? '
A=2y U —yr—p)+rr{(1—7r) (lj
Yy —yr —p)? A k +
n 1
(i) ()
Hp
A
JE (B ) — ) =71 —yr)*W® — 2y (1 —yr) W +
(1*277’)(1*77’*(0)—5—77(1*7)’) ( )+
(1 —yr —p)* k
n 1
I H 1 %0

d
(Wf,]) ) ny,Z) ) —— (N] ) 1\72)
45 6) 2, R 2 5.



58 BHIFERFFROARAF RO http://xbbjb. swu. edu. cn % 48 K

SE K

[1] DE HAAN L, FERREIRA A. Extreme Value Theory [ M]. New York: Springer, 2006.

[2] RESNICK S I. Point Processes [ M]//Extreme Values, Regular Variation and Point Processes. New York: Springer,
1987. 123-161.

[3] HILL B M. A Simple General Approach to Inference about the Tail of a Distribution [ J]. The Annals of Statistics, 1975,
3(5): 1163-1174.

[4] DANIELSSON J, JANSEN D W, DE VRIES C G. The Method of Moments Ratio Estimator for the Tail Shape Parame-
ter [J]. Communications in Statistics-Theory and Methods, 1996, 25(4): 711-720.

[5] PAULAUSKAS YV, VAI&/IULIS M. A Class of New Tail Index Estimators [J]. Annals of the Institute of Statistical
Mathematics, 2017, 69(2): 461-487.

[6] QIY C. On the Tail Index of a Heavy Tailed Distribution [J]. Annals of the Institute of Statistical Mathematics, 2010,
62(2) . 277-298.

[7] PAULAUSKAS YV, VAI (VIIULIS M. Comparison of the Several Parameterized Estimators for the Positive Extreme Value
Index [J]. Journal of Statistical Computation and Simulation, 2017, 87(7): 1342-1362.

[8] VAI CIULIS M, MARKOVICH N M. A Class of Semiparametric Tail Index Estimators and Its Applications [J]. Auto-
mation and Remote Control, 2019, 80(10): 1803-1816.

[9] BERAN J, SCHELL D, STEHLIK M. The Harmonic Moment Tail Index Estimator: Asymptotic Distribution and Ro-
bustness [ J]. Annals of the Institute of Statistical Mathematics, 2014, 66(1): 193-220.

[10] CAEIRO F, GOMES M I, BEIRLANT J, et al. Mean-of-Order p Reduced-Bias Extreme Value Index Estimation under a
Third-Order Framework [J]. Extremes, 2016, 19(4): 561-589.

[11] BEIRLANT J, VYNCKIER P, TEUGELS J L. Tail Index Estimation, Pareto Quantile Plots Regression Diagnostics []].
Journal of the American Statistical Association, 1996, 91(436): 1659-1667.

[12] RESINICK S 1. Heavy-tail Phenomena [ M]. New York: Springer, 2007,

[13] CASELLA G, BERGER R L. Statical Inference [ M]. New Jersey: Prentice Hall, 2002.

[14] CRAMER H, WOLD H. Some Theorems on Distribution Functions [ J]. Journal of the London Mathematical Society,
1936, s1-11(4): 290-294.

[15] PAULAUSKAS V, VAICIULIS M. On an Improvement of Hill and some other Estimators [ J]. Lithuanian Mathemati-

cal Journal, 2013, 53(3): 336-355.

REHRE KW



