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X :n, X :n, ..., Xn:n n X ,X , ..., Xn

n+ L(.)

L(
k

n
) =

∑k
i= Xi:n∑n
i= Xi:n

, k = , , , ..., n

Xi:n L( ) = L( ) =
k

n
L(

k

n
)

k (
k

n
, L(

k

n
)) i

Ĝ =
n
(n+ −

∑n
i= (n+ − i)Xi:n∑n

i= Xi:n
),

X

E(X) F (x) f(x)

F− (t) = sup{x|F (x) ≤ t}∀t ∈ [ , ] μ = E(X) =
∫

F− (t)dt t = F (x)

L(u)

L(u) =
E(X)

∫ u

F− (t)dt, u ∈ [ , ]

L(u) X [ , ]

G =

∫
[u− L(u)]du

= −
∫

L(u)du.
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Pi = Xi Yi i = , ..., n

Ri = R(Xi) = S(Xi)/P (Xi) Si = S(Xi) Xi P (Xi)

i (Yi, Pi, Si, Ri)

FP (s)

FP (s) =
E[P (X)I(R ≤ s)]

EP (X)
, F̂P (s) =

∑n
i= P (Xi)I(Ri ≤ s)∑n

i= P (Xi)
,
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FP (∞) = FP ( ) =

FL(s) =
E[Y I(R ≤ s)]

EY
, F̂L(s) =

∑n
i= YiI(Ri ≤ s)∑n

i= Yi
.

(FP (s), FL(s)) I(.)

Gini(FP , FL) =

∫ ∞
[FP (s)− FL(s)]dFP (s)

= −
∫ ∞

FL(s)dFP (s).

Gini(FP , FL) = [− , ]

−Gini(FL, FP )

{(a = , b = ), (a , b ), ..., (an = , bn = )}
bj = F̂L(Rj) aj = F̂P (Rj) n

Ĝini =
n−∑
j=

(aj+ − aj){aj+ + aj − bj+ + bj }

= −
n−∑
j=

(aj+ − aj)(bj+ + bj),

Ĝini→ Gini n→∞
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h (X,Y )

h (X,Y ) = (μY P (X)FL(R) + Y μP [ − FP (R)]).

√
n(Ĝini−Gini) −→D N( ,ΣGini),

ΣGini

ΣGini =
μY μP

( Σh +
μh

μY

ΣY +
μh

μP

ΣP − μh

μY
ΣhY − μh

μP
ΣhP +

μh

μY μP
ΣY P ),

μh = μY μP ( −Gini)

ΣGini

ĥ1(X,Y ) = 1
2 (Ȳ P (X)F̂L(R) + Y P̄ [1− F̂P (R)]), h̄1 = n−1

∑n
i=1 ĥ1(Xi, Yi),

Σ̂h = n−1
∑n

i=1 ĥ1(Xi, Yi)
2 − h̄2

1, Σ̂hY = n−1
∑n

i=1 ĥ1(Xi, Yi)Yi − h̄1Ȳ ,

Σ̂hP = n−1
∑n

i=1 ĥ1(Xi, Yi)P (Xi)− h̄1P̄ , Σ̂Y = n−1
∑n

i=1 Y
2
i − Ȳ 2,

Σ̂P = n−1
∑n

i=1 P (Xi)
2 − P̄ 2, Σ̂Y P = n−1

∑n
i=1 YiP (Xi)− Ȳ P̄ .

ΣGini

Σ̂Gini =
Ȳ P̄

( Σ̂h +
h̄

Ȳ
Σ̂Y +

h̄

P̄
Σ̂P − h̄

Ȳ
Σ̂hY − h̄

P̄
Σ̂hP +

h̄

Ȳ P̄
Σ̂Y P ).

n

n∑
i=

(F̂P (Ri)− F̂L(Ri)) ≈
Ĝini

.

Ri
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P (x) SB SA

RB RA

√
n

[⎛⎜⎝ ĜiniA

ĜiniB

⎞⎟⎠−

⎛⎜⎝ GiniA

GiniB

⎞⎟⎠]
−→D N

[
,

⎛⎜⎝ ΣGiniA ΣGiniAB

ΣGiniAB ΣGiniB

⎞⎟⎠]

SB SA ΣGiniB ΣGiniA

ΣGiniAB
=

μY μP

(
ΣhA,hB − μhB

μY
ΣhA,Y − μhB

μP
ΣhA,P − μhA

μY
ΣhB,Y − μhA

μP
ΣhB,P

+
μhAμhB

μY

ΣY +
μhAμhB

μY μP
ΣY P +

μhAμhB

μP

ΣP

)
μhB = μY μP ( −GiniB) μhA = μY μP ( −GiniA)

√
n
[
(ĜiniA − ĜiniB)− (GiniA −GiniB)

] −→D N( ,ΣGiniA +ΣGiniB − × ΣGiniAB).

EOEEA

R
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t−Diff StdErrDiff StdErrGPure−P GPure−P StdErrGF−S GF−S

� � � � � �

t
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