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w9l g (

o=
24 (quantile) 2t} o] 2HAE (robust)sttta &# A M-E9 4
Chambers, 1988)8 o]t} #9718 71we] M-2915 #9372 4e AUl 244 B2
FAol o] &t WS Atz sk &2 FA gk Ad 9 S8 FFEH Opsomer
% (2008), Salvati 5 (2011), Rao (2003) 5ol A= o] o} =3+ Ad7He) digk 7ld 2 382
173 Cristianini®} Shawe-Taylor (2000), Hwang (2010, 2011), Hwang¥} Shin (2010), Shim¥}
Hwang (2011), Scholkopfe} Smola (2002), Vapnik (1995) S-of] A= o] glct.
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1982) o]t}

yij =bo+ B'xi; +vi+eij, j=1,---,Ni, i=1,--- ,m, (2.1)

A7 me £A G A%, N idA £A G 9] (unit)o) A%, g iAA LA AR
D919 SAG (1A AT4, APAS 5), Fayt DAEAF T ik 2R 0] WEAL U
Bt A ETGolth AP AT BAY JLHE 2,7 Fol AL AP it v = 2y, 2 BB
S5 otk 1e)3 59k 2 AT eyt AZ S0l FFo] 09 AFREE ey AR et
AR A FRANAE 2 2A o)A Nihe] D17 25 E Ae] ohi n, (< No)7he] 9]
7} #2Urh 28R 2 X ol 228 0, (< N)7He] B0E o §3te] LA (N, — ni)7He]

W99 BAE 2450l of Ark. o] & o B30l Feli T2 2ol 2 A Ae] B F E:
AL 242+ Yok
yz—zywrzym,yl:% Doyt > G| (2:2)
JES; JER; t\jes; JER;
A7IA S Nl 9 E 5 F29 3 EY HZY I, Ri= Ny 9 € 5 F259A 42
B9 WEe AT g, (€ RIS F2D 0ol BB ARE o 83he] T 2EHA 2L
99 j (§ € RS 54%Y FA3kolth
EREARDL SA) RESL 4N FED 2L AZH 2ol o5 ARG AR,
54 51X (9o s AGEX)E AFEHF FL3it) std A8 E95 JARYL2 v
BEaAolan o] Ao Higte] 2 HAES Y 4 A 9t} (Koenker?} Bassett, 1978). Chambers2}
Tzavidis (2006)+= EFEHREY thal 95 ARG S 22 FH A&sh= 2o Bosittn



M-quantile kernel regression for small area estimation 751
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o} 71 A h(r/s)+= Huber Proposal 2 £ grolw tf2-3} o] Aol @t} (Huber, 1981).
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A7 boe BHY, ¢(x;)E ¥ EZAAAES (nonlinear feature mapping function), 18] 1
wi goll B35 BT olth. ¢ol U be) d(=) = K(z,2)8 BEHE ALGS K(z,2)7
EA g} (Mercer, 1909). 4082 AJEFE th37 22 Gaussian AGS ol AH&ghr}.

lz — ||
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. 1 & | Bias|
|Bias| = %; , RB% =

Yit — Ys

i

150

SE = 502 (ylt - yl), RMSE% =

E
%100, j=1,--,10.

Y;

Table 4.1} Table 4.2 A3 = 0| AR3 Y A 7+ 22 o ) A I3t |Bias|, RB%, RMSE 2
RMSE%S 3#< Jehdth 33 Figure 4.13} Figure 4.2 Z+ 2% 99 |Bias|, RB%, RMSE %
RMSE%S 3= vepdith. %9 28& 53to] MQKRo| SVQRET} U] £ A ZNE HoAF+
AL & 5 At

Table 4.1 Averages and standard deviations of |Bias|, RB%,
RMSE and RMSE% for linear case

[Bias| RB RMSE _ RMSE
0.1400 4.0647 0.1724 5.0052
MQKR ) 0612)  (2.0873)  (0.0746)  (2.5542)
SVQR 0.1933 5.8157 0.2407 7.0099

(0.0993)  (3.3238)  (0.1139)  (3.8385)

Table 4.2 Averages and standard deviations of |Bias|, RB%,
RMSE and RMSE% for nonlinear case

[Bias| RB RMSE RMSE

0.3195 67.3668 0.4110 85.0684
MQKR  (0.0496)  (60.7802)  (0.0620)  (74.1259)

4102 4.0601 4984 102.2
SVQR 0.410 84.060 0.498 02.2735

(0.0356)  (68.7454)  (0.0360)  (83.9272)
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Figure 4.1 Area-specific values of four measures for linear case:
MQKR (solid line), SVQR (dashed line)
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Figure 4.2 Area-specific values of four measures for nonlinear case:

MQKR (solid line), SVQR (dashed line)
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Abstract

An approach widely used for small area estimation is based on linear mixed mod-
els. However, when the functional form of the relationship between the response and
the input variables is not linear, it may lead to biased estimators of the small area
parameters. In this paper we propose M-quantile kernel regression for small area mean
estimation allowing nonlinearities in the relationship between the response and the in-
put variables. Numerical studies are presented that show the sample properties of the

proposed estimation method.

Keywords: Kernel regression, M-quantile, small area estimation, support vector quantile

regression.
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