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|
A state has R=10 representatives,

and S=5 districts, with populations (in
thousands): e e m
Fair

District j] PopulationP,| Share

1.4286 (14%)

3.0952 (31%)
1.1900 (12%)
1.9048 (19%)
2.3809 (24%)

210 10 (100%)

T NN —

@D0enniz Bricker , U. of lowa, 1997
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ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
aaaaaaaaaaa
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
aaaaaaaaaaaa
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
aaaaaaaaaaaaaaaa
ﬁﬁﬁﬁﬁﬁﬁ
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How many
represeatatives
are gffocslfed

fo eaclt of the

S arsiricts?

Total population:
210 K

@D0enniz Bricker , U. of lowa, 1997



8/15/00

We cannot allocate each district its
‘fair share”, which 1s non-integer...
We will instead try to minimize the
‘unfairness” of the allocation, by
minimizing the maximum of the

deviation of the allocation from the
“fair share” value,
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.- o WTHNOSE F SOQUETEIG OISO TR TG
DP Model SECLIS, WT WO We consiaer te isiricls

RS FE T TS, DOGUHTG Wili sl S and
CEMTEITAING B OLiaT NSOl T, SR iaNIG LT
L mambes of renresenisiives fo He gssianred

Stage: n = district whose allocation of
representatives is considered
State: 5, = ¥ of representatives not yet

assigned to a district

Decision X,= * of representatives assigned
to district #n

@D0enniz Bricker , U. of lowa, 1997
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Optimal Value Function

f(S,) = minimum deviation from the target shares
of districts n, n=1, ..., 1, 1f 5,
representatives have not vet been assigned.

Recursive Definition

f.(S,) = Hinimun {ma;{ { X, SHARE(m)| T“n_1(5n—}<n)}}
n=5,4,3,2,1
folSe) = 0

@D0enniz Bricker , U. of lowa, 1997
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APL Code

VALUE<F N;t,;diff

A

A Optimal Valuse Functlion of DP model

A tor 'Legislative REedlistricting' problen
A

+LAST IF N=0O

diff « Cdpsipldr =+ X-SHARELN]
t + TRANGITION 5 =.- X

VALTE«MIN (Idiff» [ (F N-1:[t1]
=0

LAST :VALUE«Q,(psipBIG

@D0enniz Bricker , U. of lowa, 1997
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Ceiiilgiiosn o 1y 15 LIS, SInCe 31 remaingig
PEESENLFLIVES MNISE Be F55Ied
A

Optimal
s 1 2 3 1 5 6 filS1) pebisions

[m e O T S
Sl e LD DD

@D0enniz Bricker , U. of lowa, 1997
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3.0952 |

fair share
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ol

L0
L0
X
A7
20
A7
90 |
57 |
A0 E

L R ey I R )
(oS Rl ol e el
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S OO0 ] O T s B 0

=
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“fair share” = 2.3809
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¥ Resulting
55 ILHSI:S :I }{ htate
B 2.10 1 4
f1.38 1 a]
- 1,10 2 a]
s\ 1 2 3 4 5 |5 ga 3 3
10 0,57 2 d
D Lot
1
4
3
4
4]
f
7
a
3
10

@D0enniz Bricker , U. of lowa, 1997
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Optimal :
FEeturns & Decisionsg

Optimal Optimal Resulting g
ctate Values Decisions Etate g

@D0enniz Bricker , U. of lowa, 1997
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Optimal Optimal Resulting |
state Values Decisions sLtate

@D0enniz Bricker , U. of lowa, 1997
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Optimal Optimal EResulting b
atate Valuss Decisions state

1
1

@D0enniz Bricker , U. of lowa, 1997
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Optimal Optimal EResulting g

atate Values Declsions atate
2 Z2.10 1 1
3 1.10 2 1
4 .43 3 1
] 0.57 3 2
fi .90 4 2
7 1.57 4 3
g 1.90 a] 3
9 2.97 5 4
10 2.90 f 4

@D0enniz Bricker , U. of lowa, 1997
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Optimal Optimal EResulting g
atate Valuss Declisions atate
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Problemn B

adedk OpLinal wvalue is 0.6B7142865714 dodkdk

STAGE STATE DECISION |
10

@D0enniz Bricker , U. of lowa, 1997
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Optimal Allocation

“Fair”

District j;

#* of

Representatives

@D0enniz Bricker , U. of lowa, 1997



