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Apportioning Candies

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

Robb T. Koether (Hampden-Sydney College)

Apportionment Problems

Wed, Oct 4, 2017

DA

4/17



Apportioning Candies

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).

Robb T. Koether (Hampden-Sydney College) Apportionment Problems Wed, Oct 4, 2017 4/17



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.
@ 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

@ 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 Congressional Seats

Apportioning Congressional Seats

@ This is analogous to apportioning congressional seats to the
states.
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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.
@ Why not?
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Apportioning Congressional Seats

Apportioning Congressional Seats

@ The seats are to be distributed according to each state’s
population.

@ 435/50 = 8.7, but that is obvious not the right solution.
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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.

@ 435/50 = 8.7, but that is obvious not the right solution.
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Apportioning Congressional Seats

Apportioning Congressional Seats
@ The total population in 2016 was about 323 million.
@ How many seats should each state get?
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Apportioning Congressional Seats

Apportioning Congressional Seats
@ The total population in 2016 was about 323 million.
@ How many seats should each state get?
@ 323,000,000 + 435 = 742,529.
@ Each seat should represent 742,529 people.
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@ Virginia’s population is 8,412,000.
@ How many seats should Virginia get?




Apportioning Congressional Seats

Apportioning Congressional Seats
@ Virginia’s population is 8,412,000.
@ How many seats should Virginia get?
@ 8,412,000 + 742,529 = 11.329.
@ So, Virginia gets 11.329 seats.
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Apportioning Congressional Seats

Apportioning Congressional Seats
@ Virginia’s population is 8,412,000.
@ How many seats should Virginia get?
@ 8,412,000 ~ 742,529 = 11.329.
@ So, Virginia gets 11.329 seats.
@ Obviously, that is not possible, either.
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Apportioning Congressional Seats

Apportioning Congressional Seats
@ Virginia’s population is 8,412,000.
@ How many seats should Virginia get?
@ 8,412,000 ~ 742,529 = 11.329.
@ So, Virginia gets 11.329 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

@ Let’s apply Hamilton’s method to the 5 students and the 47
candies.
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Apply Hamilton’s Method

@ Let’s apply Hamilton’s method to the 5 students and the 47
candies.
@ The exact numbers of candies are

7.52 8.46 9.40

10.34 11.28
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Apply Hamilton’s Method

@ Let’s apply Hamilton’s method to the 5 students and the 47
candies.
@ The exact numbers of candies are

7.52 8.46 9.40

10.34 11.28
@ Give the students the whole numbers of candies

7 8 9
for a total of 45 candies.

10 11
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Apply Hamilton’s Method

@ Let’s apply Hamilton’s method to the 5 students and the 47
candies.

@ The exact numbers of candies are
752 846 940 10.34 11.28
@ Give the students the whole numbers of candies
7 8 9 10 11
for a total of 45 candies.
@ Which students should get the remaining 2 candies?
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Apply Hamilton’s Method

@ Let’s apply Hamilton’s method to the 5 students and the 47
candies.

@ The exact numbers of candies are
7.52 8.46 940 10.34 11.28
@ Give the students the whole numbers of candies
7 8 9 10 11
for a total of 45 candies.
@ Which students should get the remaining 2 candies?
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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.

Robb T. Koether (Hampden-Sydney College) Apportionment Problems Wed, Oct 4, 2017 15/17



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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