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Abstract. But in a larger sense we can not dedicate we can not
consecrate we can not hallow this ground. The brave men, living and
dead, who struggled, here, have consecrated it far above our poor power
to add or detract. The world will little note, nor long remember, what
we say here, but can never forget what they did here. It is for us,
the living, rather to be dedicated here to the unfinished work which
they have, thus far, so nobly carried on. It is rather for us to be here
dedicated to the great task remaining before us that from these honored
dead we take increased devotion to that cause for which they here gave
the last full measure of devotion that we here highly resolve that these
dead shall not have died in vain; that this nation shall have a new birth
of freedom; and that this government of the people, by the people, for
the people, shall not perish from the earth.

JEL Classification: C12, C14, C22, C52

1. Introduction

Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal Anderberg (1983).

Now we are engaged in a great civil war, testing whether that nation,
or any nation, so conceived, and so dedicated, can long endure. We are
met here on a great battlefield of that war. We have come to dedicate a
portion of it as a final resting place for those who here gave their lives
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that that nation might live Arabie and Carroll (1980). It is altogether
fitting and proper that we should do this.

But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here. It is for us, the living,
rather to be dedicated here to the unfinished work which they have,
thus far, so nobly carried on. It is rather for us to be here dedicated
to the great task remaining before us that from these honored dead we
take increased devotion to that cause for which they here gave the last
full measure of devotion that we here highly resolve that these dead
shall not have died in vain; that this nation shall have a new birth of
freedom; and that this government of the people, by the people, for the
people, shall not perish from the earth. Four score and seven years ago
our fathers brought forth, upon this continent, a new nation, conceived
in Liberty, and dedicated to the proposition that all men are created
equal, see Ball and Hall (1965). Now we are engaged in a great civil
war, testing whether that nation, or any nation, so conceived, and so
dedicated, can long endure. We are met here on a great battlefield of
that war. We have come to dedicate a portion of it as a final resting
place for those who here gave their lives that that nation might live. It
is altogether fitting and proper that we should do this.

But in a larger sense we can not dedicate we can not consecrate we
can not hallow this ground Banfield and Raftery (1993), Bezdek (1974).
The brave men, living and dead, who struggled, here, have consecrated
it far above our poor power to add or detract. The world will little
note, nor long remember, what we say here, but can never forget what
they did here. It is for us, the living, rather to be dedicated here to
the unfinished work which they have, thus far, so nobly carried on. It
is rather for us to be here dedicated to the great task remaining before
us that from these honored dead we take increased devotion to that
cause for which they here gave the last full measure of devotion that
we here highly resolve that these dead shall not have died in vain; that
this nation shall have a new birth of freedom; and that this government
of the people, by the people, for the people, shall not perish from the
earth.
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Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal.

Now we are engaged in a great civil war, testing whether that nation,
or any nation, so conceived, and so dedicated, can long endure. We are
met here on a great battlefield of that war. We have come to dedicate a
portion of it as a final resting place for those who here gave their lives
that that nation might live. It is altogether fitting and proper that we
should do this.

But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here. It is for us, the living,
rather to be dedicated here to the unfinished work which they have,
thus far, so nobly carried on. It is rather for us to be here dedicated
to the great task remaining before us that from these honored dead we
take increased devotion to that cause for which they here gave the last
full measure of devotion that we here highly resolve that these dead
shall not have died in vain; that this nation shall have a new birth of
freedom; and that this government of the people, by the people, for the
people, shall not perish from the earth.

Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal. Now we are engaged in
a great civil war, testing whether that nation, or any nation, so con-
ceived, and so dedicated, can long endure. We are met here on a great
battlefield of that war. We have come to dedicate a portion of it as
a final resting place for those who here gave their lives that that na-
tion might live. It is altogether fitting and proper that we should do
this. But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here. It is for us, the living,
rather to be dedicated here to the unfinished work which they have,
thus far, so nobly carried on. It is rather for us to be here dedicated
to the great task remaining before us that from these honored dead we
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take increased devotion to that cause for which they here gave the last
full measure of devotion that we here highly resolve that these dead
shall not have died in vain; that this nation shall have a new birth of
freedom; and that this government of the people, by the people, for the
people, shall not perish from the earth. Four score and seven years ago
our fathers brought forth, upon this continent, a new nation, conceived
in Liberty, and dedicated to the proposition that all men are created
equal.1

2. This is an Example of H1

But in a larger sense we can not dedicate we can not consecrate we can
not hallow this ground. The brave men, living and dead, who struggled,
here, have consecrated it far above our poor power to add or detract.
The world will little note, nor long remember, what we say here, but
can never forget what they did here. It is for us, the living, rather to
be dedicated here to the unfinished work which they have, thus far, so
nobly carried on. It is rather for us to be here dedicated to the great task
remaining before us that from these honored dead we take increased
devotion to that cause for which they here gave the last full measure
of devotion that we here highly resolve that these dead shall not have
died in vain; that this nation shall have a new birth of freedom; and
that this government of the people, by the people, for the people, shall
not perish from the earth.

2.1 THIS IS AN EXAMPLE OF H2

But in a larger sense we can not dedicate we can not consecrate we can
not hallow this ground. The brave men, living and dead, who struggled,
here, have consecrated it far above our poor power to add or detract.
The world will little note, nor long remember, what we say here, but
can never forget what they did here. It is for us, the living, rather to
be dedicated here to the unfinished work which they have, thus far, so

1 Now we are engaged in a great civil war, testing whether that nation, or any nation, so
conceived, and so dedicated, can long endure. We are met here on a great battlefield of
that war. We have come to dedicate a portion of it as a final resting place for those who
here gave their lives that that nation might live. It is altogether fitting and proper that
we should do this.
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nobly carried on. It is rather for us to be here dedicated to the great task
remaining before us that from these honored dead we take increased
devotion to that cause for which they here gave the last full measure
of devotion that we here highly resolve that these dead shall not have
died in vain; that this nation shall have a new birth of freedom; and
that this government of the people, by the people, for the people, shall
not perish from the earth.

Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal.

2.1.1 This is an example of H3

Now we are engaged in a great civil war, testing whether that nation,
or any nation, so conceived, and so dedicated, can long endure. We are
met here on a great battlefield of that war. We have come to dedicate a
portion of it as a final resting place for those who here gave their lives
that that nation might live. It is altogether fitting and proper that we
should do this.

3. This is an Example of H1

3.1 THIS IS AN EXAMPLE OF H2

3.1.1 This is an example of H3

But in a larger sense we can not dedicate we can not consecrate we can
not hallow this ground. The brave men, living and dead, who struggled,
here, have consecrated it far above our poor power to add or detract.
The world will little note, nor long remember, what we say here, but
can never forget what they did here. It is for us, the living, rather to
be dedicated here to the unfinished work which they have, thus far, so
nobly carried on. It is rather for us to be here dedicated to the great task
remaining before us that from these honored dead we take increased
devotion to that cause for which they here gave the last full measure
of devotion that we here highly resolve that these dead shall not have
died in vain; that this nation shall have a new birth of freedom; and
that this government of the people, by the people, for the people, shall
not perish from the earth.
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Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal.

Now we are engaged in a great civil war, testing whether that
nation, or any nation, so conceived, and so dedicated, can long
endure. We are met here on a great battlefield of that war. We
have come to dedicate a portion of it as a final resting place for
those who here gave their lives that that nation might live. It is
altogether fitting and proper that we should do this.

But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here. It is for us, the living,
rather to be dedicated here to the unfinished work which they have,
thus far, so nobly carried on. It is rather for us to be here dedicated
to the great task remaining before us that from these honored dead we
take increased devotion to that cause for which they here gave the last
full measure of devotion that we here highly resolve that these dead
shall not have died in vain; that this nation shall have a new birth of
freedom; and that this government of the people, by the people, for the
people, shall not perish from the earth.

This is an example of H4. Four score and seven years ago our fa-
thers brought forth, upon this continent, a new nation, conceived in
Liberty, and dedicated to the proposition that all men are created
equal. It is rather for us to be here dedicated to the great task re-
maining before us that from these honored dead we take increased
devotion to that cause for which they here gave the last full measure
of devotion that we here highly resolve that these dead shall not have
died in vain; that this nation shall have a new birth of freedom; and
that this government of the people, by the people, for the people, shall
not perish from the earth.

This is an example of H5. Now we are engaged in a great civil
war, testing whether that nation, or any nation, so conceived, and so
dedicated, can long endure. We are met here on a great battlefield of
that war. We have come to dedicate a portion of it as a final resting
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place for those who here gave their lives that that nation might live. It
is altogether fitting and proper that we should do this.

But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here. But in a larger sense we
can not dedicate we can not consecrate we can not hallow this ground.
The brave men, living and dead, who struggled, here, have consecrated
it far above our poor power to add or detract. The world will little
note, nor long remember, what we say here, but can never forget what
they did here.

q(x) =
k∏

i=1

qi(xi:i+r),

It is for us, the living, rather to be dedicated here to the unfinished
work which they have, thus far, so nobly carried on. It is rather for us
to be here dedicated to the great task remaining before us that from
these honored dead we take increased devotion to that cause for which
they here gave the last full measure of devotion that we here highly
resolve that these dead shall not have died in vain; that this nation
shall have a new birth of freedom; and that this government of the
people, by the people, for the people, shall not perish from the earth.

z1(x2:r+1) =
∑
x1

q1(x1:r+1) (1)

zi(xi+1:i+r) =
∑
xi

qi(xi:i+r)zi−1(xi:i+r−1), i = 2, . . . , k (2)

z =
∑

xk+1:n

zk(xk+1:n). (3)

It is for us, the living, rather to be dedicated here to the unfinished
work which they have, thus far, so nobly carried on. It is rather for us
to be here dedicated to the great task remaining before us that from
these honored dead we take increased devotion to that cause for which
they here gave the last full measure of devotion that we here highly
resolve that these dead shall not have died in vain; that this nation
shall have a new birth of freedom; and that this government of the
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Table 1 Perceptions about racial groups in the U.S. population

U.S. population White R’s Black R’s Hispanic R’s

White 75 59 56 60
Black 12 30 38 40
Asian 4 16 21 30
American Indian 1 13 17 23
More than two races 2 41 48 50
Hispanic 13 23 27 42

people, by the people, for the people, shall not perish from the earth.∑
αβ =

∫
γηφζξ (4)

It is for us, the living, rather to be dedicated here to the unfinished
work which they have, thus far, so nobly carried on. It is rather for us
to be here dedicated to the great task remaining before us that from
these honored dead we take increased devotion to that cause for which
they here gave the last full measure of devotion that we here highly
resolve that these dead shall not have died in vain; that this nation
shall have a new birth of freedom; and that this government of the
people, by the people, for the people, shall not perish from the earth.

Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal.

Now we are engaged in a great civil war, testing whether that nation,
or any nation, so conceived, and so dedicated, can long endure. We are
met here on a great battlefield of that war. We have come to dedicate a
portion of it as a final resting place for those who here gave their lives
that that nation might live. It is altogether fitting and proper that we
should do this.

Theorem 1. But in a larger sense we can not dedicate we can not
consecrate we can not hallow this ground. The brave men, living and
dead, who struggled, here, have consecrated it far above our poor power
to add or detract. The world will little note, nor long remember, what
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we say here, but can never forget what they did here. It is for us, the
living, rather to be dedicated here to the unfinished work which they
have, thus far, so nobly carried on.

Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal.

Lemma 1. It is rather for us to be here dedicated to the great task
remaining before us that from these honored dead we take increased
devotion to that cause for which they here gave the last full measure of
devotion that we here highly resolve that these dead shall not have died
in vain; that this nation shall have a new birth of freedom; and that
this government of the people, by the people, for the people, shall not
perish from the earth.

Now we are engaged in a great civil war, testing whether that nation,
or any nation, so conceived, and so dedicated, can long endure. We are
met here on a great battlefield of that war. We have come to dedicate a
portion of it as a final resting place for those who here gave their lives
that that nation might live. It is altogether fitting and proper that we
should do this.

Proof 1. But in a larger sense we can not dedicate we can not conse-
crate we can not hallow this ground. The brave men, living and dead,
who struggled, here, have consecrated it far above our poor power to
add or detract. The world will little note, nor long remember, what
we say here, but can never forget what they did here. It is for us, the
living, rather to be dedicated here to the unfinished work which they
have, thus far, so nobly carried on. �

It is rather for us to be here dedicated to the great task remaining
before us that from these honored dead we take increased devotion to
that cause for which they here gave the last full measure of devotion
that we here highly resolve that these dead shall not have died in
vain; that this nation shall have a new birth of freedom; and that this
government of the people, by the people, for the people, shall not perish
from the earth.
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Example 1. Four score and seven years ago our fathers brought forth,
upon this continent, a new nation, conceived in Liberty, and dedicated
to the proposition that all men are created equal. Now we are engaged
in a great civil war, testing whether that nation, or any nation, so
conceived, and so dedicated, can long endure. We are met here on a
great battlefield of that war. We have come to dedicate a portion of it
as a final resting place for those who here gave their lives that that
nation might live. It is altogether fitting and proper that we should do
this.

But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here.

Theorem 2 Optional argument. But in a larger sense we can not
dedicate we can not consecrate we can not hallow this ground. The
brave men, living and dead, who struggled, here, have consecrated it far
above our poor power to add or detract. The world will little note, nor
long remember, what we say here, but can never forget what they did
here. It is for us, the living, rather to be dedicated here to the unfinished
work which they have, thus far, so nobly carried on.

But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here. It is for us, the living,
rather to be dedicated here to the unfinished work which they have,
thus far, so nobly carried on.

Proof 2 of Lemma 1. But in a larger sense we can not dedicate we can
not consecrate we can not hallow this ground. The brave men, living
and dead, who struggled, here, have consecrated it far above our poor
power to add or detract. The world will little note, nor long remember,
what we say here, but can never forget what they did here. It is for us,
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the living, rather to be dedicated here to the unfinished work which
they have, thus far, so nobly carried on. �

But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here. It is for us, the living,
rather to be dedicated here to the unfinished work which they have,
thus far, so nobly carried on.

Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal.

Now we are engaged in a great civil war, testing whether that nation,
or any nation, so conceived, and so dedicated, can long endure. We
are met here on a great battlefield of that war.

We have come to dedicate a portion of it as a final resting place for
those who here gave their lives that that nation might live. It is
altogether fitting and proper that we should do this.

But in a larger sense we can not dedicate we can not consecrate we can
not hallow this ground. The brave men, living and dead, who struggled,
here, have consecrated it far above our poor power to add or detract.
The world will little note, nor long remember, what we say here, but
can never forget what they did here.

1. Four score and seven years ago our fathers brought forth, upon
this continent, a new nation, conceived in Liberty, and dedicated
to the proposition that all men are created equal.

2. Now we are engaged in a great civil war, testing whether that
nation, or any nation, so conceived, and so dedicated, can long
endure. We are met here on a great battlefield of that war.

3. We have come to dedicate a portion of it as a final resting place
for those who here gave their lives that that nation might live. It
is altogether fitting and proper that we should do this.

But in a larger sense we can not dedicate we can not consecrate we can
not hallow this ground. The brave men, living and dead, who struggled,
here, have consecrated it far above our poor power to add or detract.
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The world will little note, nor long remember, what we say here, but
can never forget what they did here.r Four score and seven years ago our fathers brought forth, upon

this continent, a new nation, conceived in Liberty, and dedicated
to the proposition that all men are created equal.r Now we are engaged in a great civil war, testing whether that
nation, or any nation, so conceived, and so dedicated, can long
endure. We are met here on a great battlefield of that war.r We have come to dedicate a portion of it as a final resting place
for those who here gave their lives that that nation might live. It
is altogether fitting and proper that we should do this.

It is for us, the living, rather to be dedicated here to the unfinished
work which they have, thus far, so nobly carried on. It is rather for us
to be here dedicated to the great task remaining before us that from
these honored dead we take increased devotion to that cause for which
they here gave the last full measure of devotion that we here highly
resolve that these dead shall not have died in vain; that this nation
shall have a new birth of freedom; and that this government of the
people, by the people, for the people, shall not perish from the earth.

4. Conclusion

But in a larger sense we can not dedicate we can not consecrate we can
not hallow this ground. The brave men, living and dead, who struggled,
here, have consecrated it far above our poor power to add or detract.
The world will little note, nor long remember, what we say here, but
can never forget what they did here. It is for us, the living, rather to
be dedicated here to the unfinished work which they have, thus far, so
nobly carried on. It is rather for us to be here dedicated to the great task
remaining before us that from these honored dead we take increased
devotion to that cause for which they here gave the last full measure
of devotion that we here highly resolve that these dead shall not have
died in vain; that this nation shall have a new birth of freedom; and
that this government of the people, by the people, for the people, shall
not perish from the earth.
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Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal. Now we are engaged in
a great civil war, testing whether that nation, or any nation, so con-
ceived, and so dedicated, can long endure. We are met here on a great
battlefield of that war. We have come to dedicate a portion of it as a
final resting place for those who here gave their lives that that nation
might live. It is altogether fitting and proper that we should do this.

Appendix

TECHNICAL DETAILS

But in a larger sense we can not dedicate we can not consecrate we can
not hallow this ground. The brave men, living and dead, who struggled,
here, have consecrated it far above our poor power to add or detract.
The world will little note, nor long remember, what we say here, but
can never forget what they did here.

It is for us, the living, rather to be dedicated here to the unfinished
work which they have, thus far, so nobly carried on.∑

αβ =
∫
γηφζξ (A1)

It is rather for us to be here dedicated to the great task remaining
before us that from these honored dead we take increased devotion to
that cause for which they here gave the last full measure of devotion
that we here highly resolve that these dead shall not have died in
vain; that this nation shall have a new birth of freedom; and that this
government of the people, by the people, for the people, shall not perish
from the earth.

Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal.

Now we are engaged in a great civil war, testing whether that nation,
or any nation, so conceived, and so dedicated, can long endure. We are
met here on a great battlefield of that war. We have come to dedicate a
portion of it as a final resting place for those who here gave their lives
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that that nation might live. It is altogether fitting and proper that we
should do this.

z1(x2:r+1) =
∑
x1

q1(x1:r+1) (A2)

zi(xi+1:i+r) =
∑
xi

qi(xi:i+r)zi−1(xi:i+r−1), i = 2, . . . , k (A3)

z =
∑

xk+1:n

zk(xk+1:n). (A4)

But in a larger sense we can not dedicate we can not consecrate we can
not hallow this ground. The brave men, living and dead, who struggled,
here, have consecrated it far above our poor power to add or detract.
The world will little note, nor long remember, what we say here, but
can never forget what they did here. It is for us, the living, rather to
be dedicated here to the unfinished work which they have, thus far, so
nobly carried on. It is rather for us to be here dedicated to the great task
remaining before us that from these honored dead we take increased
devotion to that cause for which they here gave the last full measure
of devotion that we here highly resolve that these dead shall not have
died in vain; that this nation shall have a new birth of freedom; and
that this government of the people, by the people, for the people, shall
not perish from the Ball and Hall (1965) earth.

Four score and seven years ago our fathers brought forth, upon this
continent, a new nation, conceived in Liberty, and dedicated to the
proposition that all men are created equal. Now we are engaged in
a great civil war, testing whether that nation, or any nation, so con-
ceived, and so dedicated, can long endure. We are met here on a great
battlefield of that war. We have come to dedicate a portion of it as a
final resting place for those who here gave their lives that that nation
might live. It is altogether fitting and proper that we should do this.

But in a larger sense we can not dedicate we can not consecrate
we can not hallow this ground. The brave men, living and dead, who
struggled, here, have consecrated it far above our poor power to add
or detract. The world will little note, nor long remember, what we say
here, but can never forget what they did here. It is for us, the living,
rather to be dedicated here to the unfinished work which they have,
thus far, so nobly carried on. It is rather for us to be here dedicated
to the great task remaining before us that from these honored dead we
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take increased devotion to that cause for which they here gave the last
full measure of devotion that we here highly resolve that these dead
shall not have died in vain; that this nation shall have a new birth of
freedom; and that this government of the people, by the people, for the
people, shall not perish from the earth.
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