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Apportioning Candies

@ | have a class of 5 students and | have 50 pieces of candy to hand
out.
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out.

@ | have a class of 5 students and | have 50 pieces of candy to hand

@ How many candies should each student get?
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Apportioning Candies

@ | have a class of 5 students and | have 50 pieces of candy to hand
out.

@ How many candies should each student get?

@ | will distribute the candies according to their scores on the next
test.
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Apportioning Candies

@ | have a class of 5 students and | have 50 pieces of candy to hand
out.

@ How many candies should each student get?

@ | will distribute the candies according to their scores on the next
test.

@ Their scores are

64 72 80 88 96
for a total of 400 points.
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Apportioning Candies

@ | have a class of 5 students and | have 50 pieces of candy to hand
out.

@ How many candies should each student get?

@ | will distribute the candies according to their scores on the next
test.

@ Their scores are

64 72 80 88 96
for a total of 400 points.
@ Each candy is worth 8 points (400 - 50 = 8).
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Apportioning Candies

@ | have a class of 5 students and | have 50 pieces of candy to hand
out.

@ How many candies should each student get?

@ | will distribute the candies according to their scores on the next
test.

@ Their scores are

64 72 80 88 96

for a total of 400 points.
@ Each candy is worth 8 points (400 - 50 = 8).
@ How many candies should each student get?
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Apportioning Candies

@ Oops. | lost 3 of the candies before | could hand them out.
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Apportioning Candies

@ Oops. | lost 3 of the candies before | could hand them out.
@ Ok, | ate them. Sitill, they’re gone.
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Apportioning Candies

@ Oops. | lost 3 of the candies before | could hand them out.
@ Ok, | ate them. Sitill, they’re gone.

@ Now there are 400 total points and 47 pieces of candy.
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Apportioning Candies

Bxample
@ Oops. | lost 3 of the candies before | could hand them out.
@ Ok, | ate them. Sitill, they’re gone.
@ Now there are 400 total points and 47 pieces of candy.
@ So, how many candies should each student get?
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Apportioning Candies

@ Oops. | lost 3 of the candies before | could hand them out.
@ Ok, | ate them. Sitill, they’re gone.

@ Now there are 400 total points and 47 pieces of candy.

@ So, how many candies should each student get?

@ Following the pattern of the previous problem, each candy
represents

400 - 47 = 8.51 points
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Apportioning Candies

@ Oops. | lost 3 of the candies before | could hand them out.
@ Ok, | ate them. Sitill, they’re gone.

@ Now there are 400 total points and 47 pieces of candy.

@ So, how many candies should each student get?

@ Following the pattern of the previous problem, each candy
represents

400 - 47 = 8.51 points

@ The score of 76 earns 72 — 8.51 = 8.46 candies.
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Apportioning Candies

@ Oops. | lost 3 of the candies before | could hand them out.
@ Ok, | ate them. Sitill, they’re gone.

@ Now there are 400 total points and 47 pieces of candy.

@ So, how many candies should each student get?

@ Following the pattern of the previous problem, each candy
represents

400 - 47 = 8.51 points

@ The score of 76 earns 72 — 8.51 = 8.46 candies.
@ The score of 96 earns 96 +~ 8.51 = 11.28 candies.
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ This is analogous to apportioning congressional seats to the
states.
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ This is analogous to apportioning congressional seats to the
states.

@ There are 435 seats to be distributed among 50 states, according
to their populations.
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ This is analogous to apportioning congressional seats to the
states.

@ There are 435 seats to be distributed among 50 states, according
to their populations.

@ So divide 435 =+ 50 = 8.7 and each state gets 8.7 seats.
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ This is analogous to apportioning congressional seats to the
states.

@ There are 435 seats to be distributed among 50 states, according
to their populations.

@ So divide 435 =+ 50 = 8.7 and each state gets 8.7 seats.
@ Obviously, that’s not possible, nor would it be fair.
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ This is analogous to apportioning congressional seats to the
states.

@ There are 435 seats to be distributed among 50 states, according
to their populations.

@ So divide 435 =+ 50 = 8.7 and each state gets 8.7 seats.
@ Obviously, that’s not possible, nor would it be fair.
@ Or would it?
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ This is analogous to apportioning congressional seats to the
states.

@ There are 435 seats to be distributed among 50 states, according
to their populations.

@ So divide 435 =+ 50 = 8.7 and each state gets 8.7 seats.

@ Obviously, that’s not possible, nor would it be fair.

@ Or would it?

@ The Senate divides 100 seats equally among the 50 states.
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The House of Representatives

Article |, Section 2

1. The House of Representatives shall be composed of Members chosen
every second Year by the People of the several States, and the Electors in
each State shall have the Qualifications requisite for Electors of the most
numerous Branch of the State Legislature;
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The House of Representatives

Article |, Section 2

1. The House of Representatives shall be composed of Members chosen
every second Year by the People of the several States, and the Electors in
each State shall have the Qualifications requisite for Electors of the most
numerous Branch of the State Legislature;

2. No Person shall be a Representative who shall not have attained to the
Age of twenty five Years, and been seven Years a Citizen of the United
States, and who shall not, when elected, be an Inhabitant of that State in
which he shall be chosen.
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The House of Representatives

Article |, Section 2

1.

The House of Representatives shall be composed of Members chosen
every second Year by the People of the several States, and the Electors in
each State shall have the Qualifications requisite for Electors of the most
numerous Branch of the State Legislature;

. No Person shall be a Representative who shall not have attained to the

Age of twenty five Years, and been seven Years a Citizen of the United
States, and who shall not, when elected, be an Inhabitant of that State in
which he shall be chosen.

Representatives and direct Taxes shall be apportioned among the several
States which may be included within this Union, according to their
respective Numbers, which shall be determined by adding to the whole
Number of free Persons, including those bound to Service for a Term of
Years, and excluding Indians not taxed, three fifths of all other Persons.
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The House of Representatives

Article |, Section 2

3. (continued) The actual Enumeration shall be made within three Years after
the first Meeting of the Congress of the United States, and within every
subsequent Term of ten Years, in such Manner as they shall by Law direct.
The Number of Representatives shall not exceed one for every thirty
Thousand, but each State shall have at Least one Representative;
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The House of Representatives

Article |, Section 2

3. (continued) The actual Enumeration shall be made within three Years after
the first Meeting of the Congress of the United States, and within every
subsequent Term of ten Years, in such Manner as they shall by Law direct.
The Number of Representatives shall not exceed one for every thirty
Thousand, but each State shall have at Least one Representative; and
until such enumeration shall be made, the State of New Hampshire shall
be entitled to chuse three, Massachusetts eight, Rhode-Island and
Providence Plantations one, Connecticut five, New-York six, New Jersey
four, Pennsylvania eight, Delaware one, Maryland six, Virginia ten, North
Carolina five, South Carolina five, and Georgia three.

v
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The House of Representatives

Article |, Section 2

3. (continued) The actual Enumeration shall be made within three Years after
the first Meeting of the Congress of the United States, and within every
subsequent Term of ten Years, in such Manner as they shall by Law direct.
The Number of Representatives shall not exceed one for every thirty
Thousand, but each State shall have at Least one Representative; and
until such enumeration shall be made, the State of New Hampshire shall
be entitled to chuse three, Massachusetts eight, Rhode-Island and
Providence Plantations one, Connecticut five, New-York six, New Jersey
four, Pennsylvania eight, Delaware one, Maryland six, Virginia ten, North
Carolina five, South Carolina five, and Georgia three.

4. When vacancies happen in the Representation from any State, the
Executive Authority thereof shall issue Writs of Election to fill such
Vacancies.
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The House of Representatives

Article |, Section 2

3. (continued) The actual Enumeration shall be made within three Years after
the first Meeting of the Congress of the United States, and within every
subsequent Term of ten Years, in such Manner as they shall by Law direct.
The Number of Representatives shall not exceed one for every thirty
Thousand, but each State shall have at Least one Representative; and
until such enumeration shall be made, the State of New Hampshire shall
be entitled to chuse three, Massachusetts eight, Rhode-Island and
Providence Plantations one, Connecticut five, New-York six, New Jersey
four, Pennsylvania eight, Delaware one, Maryland six, Virginia ten, North
Carolina five, South Carolina five, and Georgia three.

4. When vacancies happen in the Representation from any State, the
Executive Authority thereof shall issue Writs of Election to fill such
Vacancies.

5. The House of Representatives shall chuse their Speaker and other
Officers; and shall have the sole Power of Impeachment.
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@ The seats are to be distributed according to each state’s
population.




Apportioning Congressional Seats

Apportioning Congressional Seats
@ The seats are to be distributed according to each state’s
population.
@ For example, if State A has twice the population of State B, then
State A should have twice as many seats as State B.
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ The total population of the U.S. is 326,766,748 (estimated for
2018).

@ How many seats should each state get?
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ The total population of the U.S. is 326,766,748 (estimated for
2018).

@ How many seats should each state get?
@ 326,766,748 — 435 = 751,188.
@ Each seat should represent 751,188 people.
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Apportioning Congressional Seats

Apportioning Congressional Seats
@ Virginia’s population is 8,525,660 (estimated for 2018).
@ How many seats should Virginia get?
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Apportioning Congressional Seats

Apportioning Congressional Seats
@ Virginia’s population is 8,525,660 (estimated for 2018).
@ How many seats should Virginia get?
@ 8,525,660 + 751,188 = 11.35.
@ So, Virginia gets 11.35 seats.
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Apportioning Congressional Seats

Apportioning Congressional Seats
@ Virginia’s population is 8,525,660 (estimated for 2018).
@ How many seats should Virginia get?
@ 8,525,660 = 751,188 = 11.35.
@ So, Virginia gets 11.35 seats.
@ Obviously, that is not possible, either.
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Apportioning Congressional Seats

Apportioning Congressional Seats
@ Virginia’s population is 8,525,660 (estimated for 2018).
@ How many seats should Virginia get?
@ 8,525,660 = 751,188 = 11.35.
@ So, Virginia gets 11.35 seats.
@ Obviously, that is not possible, either.
@ What to do?
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Alexander Hamilton’s Solution

Alexander Hamilton’s Solution

@ Alexander Hamilton proposed a solution in 1791, right after the
first national census.
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Alexander Hamilton’s Solution

Alexander Hamilton’s Solution
@ Alexander Hamilton proposed a solution in 1791, right after the
first national census.
@ His method, briefly, is

e Calculate the exact number of seats that each state deserves,
based on its population.
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Alexander Hamilton’s Solution

Alexander Hamilton’s Solution

@ Alexander Hamilton proposed a solution in 1791, right after the
first national census.
@ His method, briefly, is
e Calculate the exact number of seats that each state deserves,
based on its population.

o Separate each of those numbers into a whole number and the
fractional part.
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Alexander Hamilton’s Solution

Alexander Hamilton’s Solution

@ Alexander Hamilton proposed a solution in 1791, right after the
first national census.
@ His method, briefly, is
e Calculate the exact number of seats that each state deserves,
based on its population.
o Separate each of those numbers into a whole number and the
fractional part.
e Give each state its whole number of seats.
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Alexander Hamilton’s Solution

Alexander Hamilton’s Solution

@ Alexander Hamilton proposed a solution in 1791, right after the
first national census.
@ His method, briefly, is
e Calculate the exact number of seats that each state deserves,
based on its population.
o Separate each of those numbers into a whole number and the
fractional part.
e Give each state its whole number of seats.
o Distribute the remaining seats to those states with the largest
fractional parts.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660
MD 6,079,602
PA 12,823,989
DE 971,180
Total

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660
MD 6,079,602
PA 12,823,989
DE 971,180
Total | 28,400,431

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents

Robb T. Koether (Hampden-Sydney College) Apportionment Problems Wed, Oct 10, 2018 15/18



Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660
MD 6,079,602
PA 12,823,989
DE 971,180
Total | 28,400,431

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407
MD 6,079,602
PA 12,823,989
DE 971,180
Total | 28,400,431

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407
MD 6,079,602 8.135
PA 12,823,989
DE 971,180
Total | 28,400,431

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407
MD 6,079,602 8.135
PA 12,823,989 17.159
DE 971,180
Total | 28,400,431

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407
MD 6,079,602 8.135
PA 12,823,989 17.159
DE 971,180 1.299
Total | 28,400,431

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.
@ These four state currently have 11, 8, 18, and 1 seats,

respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407
MD 6,079,602 8.135
PA 12,823,989 17.159
DE 971,180 1.299
Total | 28,400,431 38.000

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407 11
MD 6,079,602 8.135 8
PA 12,823,989 17.159 17
DE 971,180 1.299 1
Total | 28,400,431 38.000

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407 11
MD 6,079,602 8.135 8
PA 12,823,989 17.159 17
DE 971,180 1.299 1
Total | 28,400,431 38.000 37

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.
@ These four state currently have 11, 8, 18, and 1 seats,

respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407 11
MD 6,079,602 8.135 8
PA 12,823,989 17.159 17
DE 971,180 1.299 1
Total | 28,400,431 38.000 37

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.
@ These four state currently have 11, 8, 18, and 1 seats,

respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407 11 12
MD 6,079,602 8.135 8 8
PA 12,823,989 17.159 17 17
DE 971,180 1.299 1 1
Total | 28,400,431 38.000 37

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407 11 12
MD 6,079,602 8.135 8 8
PA 12,823,989 17.159 17 17
DE 971,180 1.299 1 1
Total | 28,400,431 38.000 37 38

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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Apply Hamilton’s Method

Exact no. Whole | No. of Seats
State | Population | of Seats | Numbers | Apportioned
VA 8,525,660 11.407 11 12
MD 6,079,602 8.135 8 8
PA 12,823,989 17.159 17 17
DE 971,180 1.299 1 1
Total | 28,400,431 38.000 37 38

@ Apply Hamilton’s method to the 4 states VA, MD, PA, DE.

@ These four state currently have 11, 8, 18, and 1 seats,
respectively, for a total of 38 seats.

@ Each seat represents 28,400,431-+-38 = 747,380 people.
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@ Hamilton’s proposal passed Congress in 1792.
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Historical Note

Historical Note
@ Hamilton’s proposal passed Congress in 1792.

@ However, the Constitution says, “The number of Representatives
shall not exceed one for every thirty Thousand.”
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Historical Note

Historical Note
@ Hamilton’s proposal passed Congress in 1792.
@ However, the Constitution says, “The number of Representatives
shall not exceed one for every thirty Thousand.”

@ Based on the 1790 census and a House of 120 members, several
states would have received more than one representative for
30,000 people.
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Historical Note

Historical Note
@ Hamilton’s proposal passed Congress in 1792.

@ However, the Constitution says, “The number of Representatives
shall not exceed one for every thirty Thousand.”

@ Based on the 1790 census and a House of 120 members, several
states would have received more than one representative for
30,000 people.

@ So, Washington vetoed the bill.
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Historical Note

Historical Note
@ Hamilton’s proposal passed Congress in 1792.

@ However, the Constitution says, “The number of Representatives
shall not exceed one for every thirty Thousand.”

@ Based on the 1790 census and a House of 120 members, several
states would have received more than one representative for
30,000 people.

@ So, Washington vetoed the bill.

@ Congress failed to override Washington’s veto.
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Historical Note

Historical Note
@ Hamilton’s proposal passed Congress in 1792.

@ However, the Constitution says, “The number of Representatives
shall not exceed one for every thirty Thousand.”

@ Based on the 1790 census and a House of 120 members, several
states would have received more than one representative for
30,000 people.

@ So, Washington vetoed the bill.
@ Congress failed to override Washington’s veto.
@ What happened next?
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Hamilton’s method.

@ Chapter 4: Exercises 11, 12, 13, 14. Skip the terminology; apply
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