
62J07 62B10

GME GME

GME
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α

α GMEα

α =

GMET

GMET GMET

GME OLS GMET

GME

GMET

GME

GMET

GMET

Y = Xβ + e

(N ×K) X K × β N × Y

(N × ) e

E(e|X) = , E(ee
′ |X) = σ I
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β (N ×N) I

β̂OLS = (X
′
X)− X

′
Y

β̂RR = (X
′
X + ηI)− X

′
Y

OLS RR η → η ≥
RR η → ∞

MSE η RR

RR MSE

MSE(β̂RR) = σ

k∑
i=

λi

(λi + η)
+ η β

′
(X

′
X + ηI)− β

X
′
X λi

α → α

α =

P = (p , ...pn) X

Tα(P ) =
α− [

n∑
i=

pα(xi)− ], α > , α �=

T (P ) =
n∑

i=

p (xi)− =
n∑

i=

p(xi)[p(xi)− ].

GME

GME

GME GMET

GMET

GMET

546



GME GMET

βk

(pk , pk , ..., pkM ) (zk , zk , ..., zkM ) M

βk

∑M
m= pkm =

βk =

M∑
m=

zkmpkm, k = , , ...,K, ,M ≥ ,

Zk

(T × TJ) ν J ≥
∑J

j= wtj = TJ × W

et

et =

J∑
j=

νtjwtj , t = , , ..., T, J ≥ ,

σ

Y σ + σ − σ

et βk

max
P,W

H(P,W ) = −P ′(P ′ − )−W ′(W ′ − )

= −
K∑

k=

M∑
m=

pkm(pkm − )−
T∑

t=

J∑
j=

wtj(wtj − ),

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

∑K
k=

∑M
m= xtkzkmpkm +

∑J
j= wtjνtj = Yt, t = , , ..., T.

∑M
m= pkm = , k = , , ...,K.

∑J
j= wtj = , t = , , ..., T.

p̂km =
−M

M
+

M

T∑
t=

λtxtk

M∑
m=

zkm −
T∑

t=

λtxtkzkm,

m = , , ...,M, k = , , ...,K.

ŵtj = − λtνtj +
J
λt(

J∑
j=

νtj), j = , ..., J.
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ŵtj p̂km

GME

βGME
k =

M∑
m=

p̂kmzkm, k = , , ...,K,

eGME
t =

J∑
j=

ŵtjνtj , t = , , ..., T.

Ridge−GMET GMET

η̂Ridge−GMET = minη∈[a ,a ]||ZP̂ − (X
′
X + ηI)− X

′
Y ||∞

GMET P̂

a a [a , a ]

Y

X X

X X X
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X =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,
∑
i=

xi =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

, Y =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

y = β + β x + β x + β x + β x + e.

α = / OLS

β

β

β

β

β

R = / σ̂ = /

X

λ = / , λ = / λ = / , λ = / , λ = /
√

λ
λ = /

η̂ [ , ]

Ridge − GMET Ridge − GME OLS MSE
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Ridge−GMET Ridge−GME OLS

Ridge−GMET Ridge−GME OLS

β

β

β

β

β

MSE

MSE MSE

Ridge−GMET Ridge−GME OLS
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