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CHAPTER 5  Apportionment

The total population of a city is 57,200. Twenty
school board seats are apportioned to four districts.
The standard quotas for the four districts are

(I) 3.67, (11} 4.53, (II) 6.05, and (IV) 5.75. Find
the approximate populations of each of the four
districts.

. The total population of a city is 93,462. Thirty-

seven school board seats are apportioned to six
districts. The standard quotas for the six districts are
(D) 6.13, (1) 2.85, {11T) 7.88, (IV) 5.38, (V) 4.26,
and (VI) 10.50. Find the approximate populations
of each of the six districts.

. The parents of three teenagers are notified that the

teens have inherited from their grandmother

36 shares of stock in a certain company. There are
no instructions as to how the shares should be split
up, and the parents are asked to divide the shares
among the teenagers as they see fit. The parents
decide to split the shares based on how many hours
each teenager spent helping their grandmother each
month.

a. The parents estimate that the teens averaged a
total of 72 hours at their grandmother’s house
each month. Based on the parents’ scheme, what
division will be performed to calculate the stan-
dard divisor? Determine the standard divisor and
state its meaning.

b. Each month at their grandmother’s house,
Daphne spent 44 hours doing household chores,
Mike spent 8 hours on garbage detail, and
Melinda spent 20 hours caring for the lawn
and plants. Find and interpret each teenager’s
standard quota.

. While visiting the coast, a mother buys a bag of

salt-water taffy for her four children. The bag

contains 96 pieces of taffy. The mother decides

to apportion the taffy according to the ages of the

children: 4,7, 9, and 12 years.

a. What division will the mother perform to calcu-
late the standard divisor? Determine the standard
divisor and state its meaning.

b. Find and interpret each child’s standard quota.

. A school board allocates 10 seats for student rep-

resentatives. Hamilton’s method will be used to
apportion the student seats to the four high school
classes. 3

a. Standard quotas for the high school classes are
shown in the following table. Complete the
remaining columns in the table.

Freshman | 1.39 )
Sophomore 3.50

~ Junior: 3.23
Semior | 1.8

b. What is the total of the integer parts of the stan-
dard quotas, and how many more seats must be
distributed? '

¢. What is the final apportionment of seats?

. The Shady Grove condominium complex contains
five buildings. According to the bylaws, the repre-
sentative council is to be made up of* 17 seats appor-
tioned according to Hamilton’s method.

a. Standard quotas for the five buildings are shown
in the following table. Complete the remaining
columns in the table.

Cedar | 3.8 g SN
Oak 224 i
Willow | 525 :

Pine 432 | RN
Maple .- 131 Jﬁ_

b. What is the total of the integer parts of the stan-
dard quotas, and how many more seats must be
distributed?

¢. What is the final apportionment of seats?
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302 CHAPTER 5  Appertionment

Problems 15 and 16 16. In 1800, there were 141 seats in the House of
in 1791, the Hamilton method of apportionment for the Representatives.

House of Representatives was approved. However, Presi- a. Find and interpret the standard divisor.

dent Washington vetoed the bill, and the Hamilton b. Apportion the seats according to Hamilton’s
method was not used until [852. The following table method.

contains apportionment population totals for the states
that were part of the United States in the years 1790 and
1800.

17. The minimum ratio of population to representative
as stated in Article 1, Section 2, of the U.S.
Constitution is 30,000. In 1840, the apportionment
population of the United States was approximately
15,908,376, and there were 223 seats in the House
of Representatives.

Conmecticut | = 236841 | 230,622

a. Find and interpret the standard divisor.

Deiaware B - : '55_’5“4 O i : 61’8 12 b. How many seats would have been required to
Georgia {070,835 - | 138,807 maintain a standard divisor of 30,0007
Kentucky o 68705 e ’—’":204?8722 18. In 2000, the apportionment population of the
Maryland -7 2 278,514 #17306,610 United States was approximately 281,424,177,
Massachusetts |~ 475,327 e 574,564 and there were 435 members of the House of
B e s e BTG ST Representatives.
NewHampshlre il 14822 BN _178,3-7’8—5,5 a. Find and inierpret the standard divisor.
: New Jersey. . | - 179,570, . . | 206,181 b. How many seats would have been required to
New York!© cei|00331,589 100 577,805 maintain a standard divisor of 30,0007

‘North Carolina * |~ 353,523 424,785 19. Suppose there are six seats to apportion to three
Pennsylvama 1o 432,879 T e01.86 states. The apportionment is to follow Hamilton’s
: e LA CERENUE O DR method. The states have populations of 77,500;
- Giade 1 68970 77,500; and 45,000,
lina | - 206236 | 287,131 a. Find the standard divisor and interpret its
| Nota state until 1796 | 100,169 meaning.
P e 178:5',5'3'3. S 71'35'4‘,:465— b. Find the standard quota for each state.
L b - 630,560 3 747,362 c. How will the seats be apportioned?
' o 3,615,920 oy 4,889,823 20. Suppose a seventh seat is added to the House of
' e Representatives from the previous problem.
Source: Balinski and Young, Fair Representation Meeting the a. Find the standard divisor and interpret its
Ideal of One Man, One Vote, 2nd Ed. Brookings Institution Press, meaning.

2001 Washington, DC. - .
ashmgron b. Find the standard quota for each state.

¢. How will the seats be apportioned under

15. In 1790, there were 103 seats in the House of .
Hamilton’s method?

Representatives.
a. Find and interpret the standard divisor.

b. Apportion the seats according to Hamilton’s
method.




— = -
S61 v1Gos]y

- a8a10D

SLT BIGas[Y

" QIBIPSWEXAN]

I€] - 21qa8[Y
Surmuideq

Jporpatlr s, uongwéH 0} fut
-p1ooor pauoniodde 5q SUOTI03S (7 AU [[IM MOH "9

Jpoylour sepumo 01 Sut
-p102oe pauontodde aq SUoNOSS (7 A3 |[14 MOTT °q
-3ed [BUOTIOBL] QATJB[QT 311 0] Su
-PIOJOR JSOHBUWIS 0} ]SO8IE| WO I9PI0 UT SISSBYD
vIgad[R 2 IST] UL “8[qr] 8y Adjdiio)) 9[qel
Suimo[[0] oy} ul payst 218 samnFy uonensigoreld e
"$25.I100 LIGISTE JUAIIPTP 93111 JO
SU0I}02S 07 30 12101 ® 1og30 03 sued justmredop sy L,
‘squinu uonensidaisid 1o poseq sasse[d SAINPIY9S
a3aj[0o Aunuruos o81ej e Je yusugredap ypew 3y, 7T

,PoIaw s,uojjiuey o} Sul {POIatll S, UOY[{IURE] O} SUIPIOIIE PIUOT
-p1oooe pauontodde aq s1898 g6 AU} P[ROM MO I -1odde oq syug)sisse Surgoeal 1] 9 [{Ia M0H
ZPOIaWL  S3pUMOT 03 Suiproooe pouontodde JpoyIew sopumo 01 uIpiodae pauocy
30 S80S 8¢ 9] P[NOM MOY ‘SOTBIS AAY 353 -rodde aq sjue)sisse JuIyoBa) ] 2U3 [[IM MO °q

o AJuo BuLIBpISUO)) "SAANRIUDSIIAIY JO 9SNOH
i Ay UI SJBaS {6 PIOY APUSLING $3JL1S O 282U, g

"$21L)S DAY AU} JO YO8 10§ 21qe) oy} 919(dwo)) “E ' ' — %1 q
' 177§ a

0007 STSUS)) ‘Neaing snsua) 'S :Ias,mog 671 )

188 easéstiual R ) §TT q

6971 . g131000) ' €TE v

T o69 | wwegery
1 Iy [ 1ddissisSTA

SLYT ] EpUOLd

"112d [BUOTIORI] SATIR[DI 9Y) 0) SUIPIOIE
189][BWS 03 389518 WO} JOPIO UI SUOHIIS SSB]D
oY} 1SE USY ‘9qe) 2y 239]dWI0]) "$SBIO OB 1)

vionb PIEPUE]S AU} SUTRIUOD [qP) SUIMO[[Of O], "B

‘000 SNSLD)) Uo Paseq Jusw "3ZIS SSBD JO SISBq oY1
-uonsodde a1} wroJj sejonb prepuels I1AY) PUB S23e)S U0 AJISIDAIUN B J€ SB[ BIGAS[R UR JO SUONOS IAY
QA SAMOYS YOIUM “O]qe} SUIMO[[O} ) J9PISUOD €T 0) pauontodde aq [[Im sJuRISISSE SUIYIEd) UoAR[H “TT

£0€ SPOYIa BICND—WRq0id 1Uswuoioddy 3yl 'S NOILDIS




304 CHAPTER 5  Apporticnment

24, Consider the following table, which shows five
states and their standard quotas from the apportion-
ment based on Census 2000.

Wisconsin | 830 -

{llinois 19237
Indiana | 941 |
Ohié -~ | 17.58.

Michigan | 1539 |

Seurce: U.S. Census Bureau, Census 2000

a. Complete the table for each of the five states.

b. These five states currently hold 69 seats in the
House of Representatives. Considering only
these five states, how would the 69 seats be
apportioned according to Lowndes’ method?

¢. How would the 69 seats be apportioned accord-
ing to Hamilton’s method?

Problems 25 and 26

The following table gives the populations for the five
counties of Hawaii in 1990 and in 2000.

“Hawaii 120,317 ‘ 148,677
Honolulu 836,231 876,156
Kalawao ~ | 130 : 147
Kauai 51,177 58,463
Maui 100,374 128,094
Total | 1,108,229 1,211,537

Source: U.S. Census Bureau

25. Suppose that in 1990 Hawaii decided to create a
commission to study the use of natural resources.
Further, the state decided that there would be a rep-
resentative for approximately every 25,000 people,
and that the representative seats would be appor-
tioned to the five counties using Lowndes’ method.

a. How many representatives were needed? Round
to the nearest whole number.

b. What was the standard divisor and standard
quota for each county in 19907

¢. List the relative fractional parts for each county.

d. How were the representative seats apportioned?

26. Suppose that in the year 2000 the representative
seats needed to be reapportioned because of
changes in the population. It was decided that one
seat would represent approximately every 25,000
people, and that the representative seats would be
apportioned using Lowndes’ method.

a. How many representatives were required in
20007 Round to the nearest whole number.

b. What was the standard divisor and standard
quota for each county in 20007

¢. List the relative fractional parts for each county.
d. How were the representative seats apportioned?

Problems 27 through 30

Suppose Hamilton’s method had been used to apportion
the number of representative seats given for the five
counties in Hawaii from problems 25 and 26. How
would the seats have been apportioned?

27. 50 representative seats in 1990.
28. 60 representative seats in 1990.
29, 54 representative seats in 2000.

30. 63 representative seats in 2000.

Problems 31 and 32
Use the U.S. state apportionment population totals for

1790 and 1800 from problems 15 and 16 to answer the
following questions.

31. In 1790, there were 105 seats in the House of Rep-
resentatives. Apportion the seats according to
Lowndes’ method.

32. In 1800, there were 141 seats in the House of Rep-
resentatives. Apportion the seats according to
Lowndes’ method.

Problems 33 through 36

The state of Delaware is divided into three counties:
Kent, New Castle, and Sussex, The population totals for
each county in the years 2001 and 2002 and the area of
each county are given in the following table.

Kent 128,822 | 131069 | 590
New Castle | 507,085 | 512,370 426
Sussex 160,692 | 163,946 938
Total 796,599 | 807,385 1954

Source: U.S. Census Bureau
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43.

CHAPTER 5 Apportionment

The country of Sweden is a parliamentary democ-
racy. Every 4 years, the Swedish people elect repre-
sentatives to the Riksdag, the Swedish parliament.
There are 349 parliament seats that represent the

29 constituencies. Of the 349 seats, 310 are “fixed
constituency” seats. Research the way in which

the 310 fixed seats are apportioned to the 29 con-
stituencies. How are the other 39 seats apportioned?
One source for information is the Swedish govern-
ment website at www.sweden.gov.se/. Write a report
that summarizes your findings.

. There was no reapportionment in the United States

after the 1920 census. Research why it was never
done. A presidential election was held in 1924.
Would a reapportionment have affected the outcome
of the 1924 election? Who was running for presi-
dent in 19247 Were the results close? Summarize
your findings in a report.

. The 1990 census revealed that the population of

certain U.S. states had increased more rapidly than
the national average because of immigration. The
results of the reapportionment after the 1990 census
caused Montana and 12 other states to lose a scat
each, while 8 states gained a total of 19 seats. The
state of Montana filed a lawsuit over the reappor-
tionment. Reseaich the case made by Montana
{(Montana v. U.S. Department of Commerce) in the
U.S. District Court in 1991, Why did the state of
Montana believe it had a case against the govern-
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ment over the reapportionment? The case eventually
went to the U.S. Supreme Court (US. Department
of Commerce v. Montana) and was decided on
March 31, 1992. How did each court rule? Were any
other states trying to fight the reapportionment?
Write a report that summarizes your findings.

. A distinction has been made between “population”

and “apportionment population”. On the U.S. Census
Bureau website {(www.census.gov), find U.S. Census
data beginning from 1790. The total population val-
ues do not match the apportionment population val-
ues. Why are they different? Adjustments were made
in the past according to certain criteria, and different
adjustments are made today. Research the difference
between total population and apportionment popula-
tion and the criteria used to adjust populations. Write
a report that summarizes your findings.

Every 10 vears, based on the U.S. Census, the seats of
the House of Representatives are reapportioned to the
states. In the 1960s, the Supreme Court inferpreted
the Constitution to require that each U.S. House
Legislative District have an equal number of people.
Therefore, any states with more than one district must
adjust their district lines based on the census. This ad-
justment is called redistricting. Research the process of
redistricting. What are the rules that must be followed?
What is gerrymandering? How does redistricting
affect who is elected to the House of Representatives?
Summarize your findings in a report.

5.2 The Apportionment Problem-Divisor Methods

Suppose that you, your sister, and your brother have inherited from your grandfather 85
gold coins from a sunken Spanish galleon. A firm believer in community service, your
grandfather has specified that the coins should be allocated based on the number of hours
that each of you has devoted to his favorite charity, the local soup kitchen, over the last
calendar year. The table below shows the number of hours each of you worked at the
soup kitchen during the past year. On this basis, how should the coins be apportioned?
What method will benefit you the most?

You T2
Your sister 435
Your brother g ?{4.5

A solution of this Initial Problem is on page 314.




