1 Supplementary File

Proof of Property 1: Obviously established.

Proof of Property 2:

(1) Because A1 C A2 C C'A, we have NT},(Dy,) C
NT?3,(Dy,), thus we can obtain shara; (Dy,) < sharaz(Dy,)
from Definition 7.

(2) Tt is similar to (1).

Proof of Property 3: (1) Because A1 C A2, ac-
cording to Property 2(1), it follows that shara;(Dy) <
shar a1 (Dy)

shar a2(Dy)

hars(Dy)  dec(Dy)
Then, 6 (Dy) - 62 (Dy) = > ' -
en, 0" (Dk) - 04" (Dy) dec(Dy)  bluna(Dy)
h
Zl arA((Dk)) From Definition 16, we can obtain 0%y (Dy.) =
un A k
shar 4 (Dy,
bzunAEDk; thus, 67 (Dx) = 64’ (Dx) - 67 (D).
(3)

oP(Dy) =1- 0P (Dy)
=1- GS)(Dk) ‘ 9,(42)(171@)

shar 42(Dy). Then, we can obtain dec(Dy)

By Definition 8 we have 91(411) (Dy) < 91(412)(Dk).

(2) It follow from Property 3(1) that 91(411)(Dk) <
91(412) (Dy,) for any A1 C A2, thus it can be easily obtained
that 1— 95‘11) (Dy) > 1—91(412) (Dy). From Definition 8, we
have o\ (D) > o'$)(Dy).

Proof of Property 4: 1t follows From Property 3 that
OSl)(Dk) < GSQ)(Dk) for any A1 C A2. Then, we can
have that 0 < —In6')(Dy) < —In6')(Dy), 0 < o\J(Dy)
01(411) (D) < 1. Thus, we can obtain I}, (Dy) > I, (Dy).

Proof of Property 5: (1) For A1 C A2, it follows
from Property 2(2) that blunai(Dg) > blunaa(Dy),

dec(Dy,) dec(Dy,)
blunai1(Dg) ~— blunas(Dy)
Definition 11, we have Hf)(Dk) < 0(2)( Dy).

therefore, we have From

(2) From Property 5(1), it can be follow that 95421) (Dy) <

Hffz)(Dk) for any A1 C A2. So we can know that 1 —

Hffl( D) >1-— HEfQ)(Dk). It can be easily proved that
2 2
741 (Dy) > o3 (D).

Proof of Property 6: By Property 5(1), we can know
that 95421) (D) < 9532) (Dy). Therefore, we can have that
0 < —oY(Dp) < —mbF(Dy), 0 < o(Dy) <
05‘21) (Dy) < 1. Then, we can obtain I3, (D) > I%,(Dy).

Proof of Property 7: From Properties 4 and 6, we
can obtain that I;(Dg) > I,(Dy) and I3,(Dy) >
I%2,(Dy) for any Al C A2. Therefore, we can know
that I}, (Dg) + I3, (Dy) > Ii5(Dy) + I%,(Dy). Hence,
Ij}n(Dk) 2 Iiz(Dk)'

Proof of Property 8: (1) For any Al C A2, it follow

shara1(Dy) < sharas(Dy) and blun a1 (D) > blun as(Dy).

shara1(Dy)  sharas(Dy)
bluna1(Dy) ~ blunaz(Dy)’
According to Definition 16, we can know that 9 () ( k) <
0(3)( Dy). Then, 1 — % )(Dk) >1-— OfQ(Dk) Hence, it
can be obtained that 0(3) (Dg) > (3)(Dk)

(2) From Definition 8 and Definition 11, we have

1 shara(Dy,) 9 dec(Dy,)

0y (Dy) = ~dee(py) 0 (Dy) = s (D

Therefore, it can be obtained

dec(Dy,)

=10 (Dy) =

—1-[1-0PDy)] - [1- 0P ()]

= o (D) + o (D) = o4 (Di) - o (D

Proof of Property 9: Suppose any Al C A2, ac-
cording to Property 8(1), it follows that 91(431) (Dy) <
6%%)(Dy). Therefore, one has 0 < —In6%)(Dy) < —In 6% (Dy),
0 < afo)(Dk) < Ufl)(Dk) < 1. From Definition 17,
I4,(Dy) > I35(Dy) can be hold.

Proof of Property 10:

—o (D) 6P (Dy)

[V 00+ 0P (00 = o (D) - 0P (D1)]
[9(1)(Dk) +09(D k)}

- [ (D) + 0 (Dy) -

oV (Dy) - oD (Dy)]
. [ln 9(1)(Dk) + lneg)(Dk)}

=~ (D >-1nef£>< Dy) = o (Di) - 0 (Dy)
=+ oV (D) — 1| -0 (Dy) - w6l (Dy)
+of§><Dk>—1 ot (Dy) 1 e<< )

= I4(Dy) + B3(Dy) + [0 (D) = 1] - 0 (D)
0y (D) + |0 (D) - }-o?( k>-1n02>< Dy)

From Definition 8, it follows that 0 < 01(41) (Dg), o % )(Dk) <
1, then, we have 1nt9(1 (Dy) <0, ag)(Dk) -1<0.In
the same way, 0 < 9(2)( Dy)<land0< af)(Dk) <1
can be obtained from Definition 11, then it follows that

lneg)(Dk) <0, Uf)(Dk) — 1 < 0. Hence, it can be
proved that:

oV (D)~ 1] - 0P (D) P (D) >0 @

o (Dy) —1| - e V(D) - moP (D) >0 @

Therefore, ¢ = (D + 2) > 0.
I4(Dy) = I4(Dy) + I4(Dy) +
= I3(Dy) + ¢

> I5(Dy)

Proof of Property 11: 1t is straightforward from Prop-
erty 9.



