











WISCONSIN STATE LEGISLATURE: SENATE

Upper Chamber 2000 Plan

Wisconsin’s constitution and statutes detail the process for
drawing the state legislative districts. Article IV, Section 3
requires that the state legislature apportion itself on the basis
of population in the first legislative session following the
census. Although there is no specific language as to how the
legislature should conduct redistricting, in practice the normal
legislative process is used. Article IV, Section 4 details the
limited criteria to be considered: districts are to be “bounded
by county, precinct, town or ward lines, to consist of contiguous
territory, and be in as compact form as possible” Wards are
local government units, which according to 5.15(1)(b) of the
state code, must be “..kept compact and observe the commu-

nity of interest of existing neighborhoods and other settlements.”

Article IV, Section 2 of the state constitution permits Wisconsin
to vary the number of Assembly districts between 54 and 100,
and permits the number of Senate districts to vary between
one-fourth to one-third of the number of Assembly districts.
The state Senate for the 2000’ decade is composed of 33
districts. Although not required, three Assembly districts
are contained entirely within each Senate district, a practice
known as ‘nesting’

An ideal-sized Senate district has 162,536 persons. As dis-
cussed below, some counties or collection of counties can
support one or more districts, but there are no such districts
in the 2000’s plan.

The example map of the Madison area to the lower right
shows the 26th Senate district. This district is an example

of how a provision in Article IV, Section 4 of the Wisconsin
constitution requiring district borders to follow town or ward
boundaries conflicts with contiguity. The embedded square

in the lower southwestern corner of the district is a non-con-
tiguous piece of the town of Verona, which is assigned to the
27th Senate district. Wisconsin statute handles these situations
by permitting such “island territory” to be non-contiguous,
including this situation where the “island” is territory engulfed
by another political subdivision, not water.?

Wisconsin uses the same process for congressional and state
legislative redistricting, so the political situation leading into
the post-2000 census round of redistricting was similar. A
divided government created insurmountable gridlock that
led to a three-member court panel drawing state legislative
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plans, as the courts had done in similar circumstances in the
past three decades. As an indicator of the importance of state
legislative redistricting, the legal fees exceeded $1.3 million.*
Internal population changes shifted representation from
Milwaukee County to Waukesha County and the shifting dis-
trict lines sparked a furious game of musical chairs as paired
incumbents pondered whether to move to a new district, seek
higher office, or retire.”

The adopted Senate plan splits more counties than the
congressional plan, as is expected with a greater number of
districts. The plan is also less compact on the perimeter-based
compactness measures, such as the Polsby-Popper test, and
which may reflect the necessity of drawing smaller districts
that no longer always follow straight-edged county boundaries
and more often follow smaller and irregularly-shaped political
subdivisions.

The state Senate plan used for the 2000’s decade has two
African-American majority districts in Milwaukee. Exploratory
mapping to increase this number did not reveal additional
African-American majority Senate districts. This mapping also
did not discover a Hispanic majority Senate district.

Leaders from both political parties claimed the new legislative
plan provided their party a chance to gain a legislative majority
in both chambers. The Senate plan is fairly balanced, with 17
districts with a Bush majority and 16 with a Gore majority and
an equal number of districts in a competitive range, 7 apiece.
The legislature remained closely divided throughout the
decade. In 2008, a good year for Democrats nationally and
within Wisconsin, Democrats gained a 52-46 Assembly majority
(independent and former Republican Jeff Wood

periodically caucuses with the Democrats), reversing the
47-52 Republican majority in 2006. With Democrats main-
taining their 18-15 majority in the Senate (there were two
vacancies leading into the 2008 election), Democrats now
control both chambers.

Statistics

Statistics for 2000's Plan

No. of Districts:
County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition

African-American Majority Districts:

Hispanic Majority Districts:

Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.

Senate 2000's Map

Map Legend

— District boundaries
""" Counties

Census places
—— Bodies of water

Senate 2000's Map adison detail
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WISCONSIN STATE LEGISLATURE: SENATE

Upper Chamber Grid

Three grid plans are drawn, which attempt to draw square-
shaped districts that fall on a regular grid pattern. With a little
work, it is possible to draw approximately square-shaped dis-
tricts. Perfect squares are nearly impossible at a finer level of
detail because districts must often be composed of sometimes
irregularly-shaped census blocks.

In and around Milwaukee it is difficult to fit districts on a grid.
Starting from the densely populated Milwaukee city core, the
square districts must become increasingly larger as population
becomes sparser in suburban and rural areas. The example
map to the upper right illustrates how in Milwaukee’s western
suburbs drawing square-shaped districts generates leftover
pieces that must be absorbed by an irregularly-shaped district.

The example map to the lower right demonstrates that it

is possible to draw a nearly perfect square Senate district.
Outagamie County is a near-square and its population of
160,174 is close enough to the ideal-sized district population
of 162,536 that a single Senate district can be enclosed within
the county’s borders. It is possible to draw other nearly-
perfect squares elsewhere in the rural northwestern corner
of the state, but even in the best circumstances, where there
is sparsely populated territory to draw districts, there remain

areas that are difficult to mold into grid districts.

Wisconsin’s counties — and their populations - are not
aligned perfectly onto a grid to facilitate drawing grid plans.
As a consequence, these three grid plans split counties and
average of 74.3 times, which is less than the 77 county splits
in the adopted plan. On every compactness measure, too,
these three grid plans fare better than the adopted Senate
plan. These grid plans’ perimeters are smaller and are of
more regularly shaped into squares than the adopted plan,
which must also sometimes cross county boundaries to pre-

serve political subdivisions.
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All three grid plans have only one African-American-majority
district, whereas the 2000’s plan has two. The African-American
communities in the Milwaukee area are concentrated enough
to draw one square Senate district around, but not two. Race
may thus need to be considered to satisfy federal Voting
Rights Act requirements.

These grid plans tend to have a partisan balance similar to the
2000’s plan and the state as a whole. There are on average

15.7 Democratic and 17.4 Republican majority districts.
Slightly more districts are within a more competitive range,
7.7 Democratic and 9.7 Republican districts for a total of

17.4 districts, compared to the 2000’s plan 14 districts within

a more competitive range.

Statistics

Averages for 3 Test Plans

No. of Districts:
County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition
African-American Majority Districts:
Hispanic Majority Districts:
Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.

77
9.7
77
80

Senate Grid Test Map 1

Map Legend

— District boundaries

""" Counties
Census places

—— Bodies of water

Senate Grid Test Map 2
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WISCONSIN STATE LEGISLATURE: SENATE

Upper Chamber Compact

Three compact plans are drawn which favor circular-shaped
districts or square-shaped districts that do not necessarily fall
on a regular grid.

The grid plans’ districts tend to follow census blocks arrayed in
a straight line. They thus tend to be compact on measures that
favor shorter length perimeters, such as the minimization of
the total perimeter and the Polsby-Popper test. Because census
blocks tend not to follow circles, compact plans tend to have
ragged, pixilated edges that fare poorly on these measures, but
well on other measures that favor circular districts, such as the
Roeck test.

The example map to the upper right illustrates circular-shaped
districts in Milwaukee’s city core (here, the map drawer used a
circle selection tool to create some districts). The district to the
north of the downtown sacrifices compactness to absorb left-
over territory from the other circular districts. Similar issues
arise in the rural areas of the state, too, as the example map to
the lower right illustrates. Here, a bow-shape in the western
portion of the state is used to draw two relatively circular dis-
tricts, but the district to the north of this pair is less compact
because it picks up otherwise unassigned territory.
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These three compact Senate plans’ districts do not follow
county lines, and have the greatest average number of county
splits of any Senate test plans, 104.3 county splits.

Similar to the grid plans, all three compact plans have a
single African-American majority district in the Milwaukee
area. This again suggests that race may need to be consid-
ered during redistricting to satisfy federal Voting Rights Act

requirements.

Politically, these three compact plans have a similar partisan
balance to the state as a whole and to the adopted Senate plan.
There are on average 15.7 Democratic and 17.3 Republican
majority districts. One of the three plans has 18 Republi-

can districts while the other two have 17, which is the same
number as the map used for the 2000’s decade. These compact
plans are more competitive on average than the 2000’s plan,
with 17.3 competitive districts compared to 14 for the 2000’
plan.

Statistics

Averages for 3 Test Plans

No. of Districts:
County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition
African-American Majority Districts:
Hispanic Majority Districts:
Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.

80
93
80
77

Senate Compact Test Vap 1

Map Legend

— District boundaries
""" Counties

Census places
—— Bodies of water

Senate Compact Test Vap 2
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WISCONSIN STATE LEGISLATURE: SENATE

Upper Chamber Minimize County Splits

Three plans are drawn that minimize the number of county
splits. These plans are a stimulating logical exercise of how to
best arrange counties into districts. For populous counties that
support more than one district, compact districts are generally
drawn.

For state Senate districts, there are some counties that poten-
tially resolve themselves since the county’s population is equal
to or a multiple of the ideal population for a Senate district,
which is 162,536 persons plus or minus 5% (8,127 persons,
the permitted deviation followed for this mapping project).
Milwaukee County has 940,164 persons, which can support
six under-populated Senate districts. Waukesha County has
360,767 persons, which is just over the population needed

to create two over-populated districts. Together these two
counties support eight districts and a plan that minimizes

the number of county splits might draw a single district that
straddles these two counties. This solution is illustrated in the

example map to the lower right.

The grid plans illustrate a single county-sized Senate district in
Outagamie County. The example map to the upper right presents
the Outagamie County district and the only other single-
county district just to the southwest of Outagamie County in
Winnebago County. This district is, like Winnebago County, a
nicely shaped square. Winnebago County is not assigned to a
single district in the grid plans because its existence forces the
drawing of non-square — and less compact - districts adjacent
to Outagamie and Winnebago counties. Compactness is not
valued in these plans minimizing county splits. This example
illustrates that districts cannot be drawn in isolation to other
districts. One must consider districts in the plan as a whole
within the context of the goals one is trying to achieve.

There also exist several configurations of rural counties that
together form a single Senate district within the permitted
population. For example, in map to the upper right, Shawano
County - just north of Outagamie County - is partnered with
Menominee, Waupaca, and Portage counties to form a district.
In an alternative arrangement, not shown, Shawano County is
paired with Marathon County to form a district.
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These three test plans on average split counties an average of
23.3 times, which is much less than the 77 times in the ad-
opted plan. These test plans also tend to be slightly less
compact than the 2000’ plan, scoring as more compact on
only two of seven measures.

Map drawers did not specifically consider race when drawing
districts within Milwaukee County, where the two African-
American Senate districts in the 2000’s plan are located. One
of the plans, by happenstance, had two African-American
majority districts and two had one, for an average of 1.3
districts. This indicates that considering African-American
representation may not conflict with minimizing county splits,
but race may need to be taken into account to satisfy federal
Voting Rights Act requirements.

Politically, these three test plans have 15.0 Democratic and
18.0 Republican majority districts. Among these, there are 7.3
Democratic and 10.7 Republican districts within a more com-
petitive range. These slight pro-Republican tendencies arise
from district configurations around Milwaukee and Madison
where competitive Republican districts are drawn, where as in
the 2000’s plan similar districts in these areas are competitive
Democratic districts.

Statistics

Averages for 3 Test Plans

No. of Districts:
County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition
African-American Majority Districts:
Hispanic Majority Districts:
Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.

73

73
77

Senate Minimize County Splits Test Vap 1

)

Map Legend 5,

— District boundaries
""" Counties

Census places
—— Bodies of water

Senate Minimize County Splits Test Viap 2
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WISCONSIN STATE LEGISLATURE: SENATE

Upper Chamber Minimize Place Splits

Five Senate plans are drawn that minimize the number of
census place splits. For populous census places that support
more than one district, compact districts are generally drawn.
The Census Bureau, working with the state of Wisconsin,
identifies 630 census places, which comprise the cities and
villages, as well as a few towns, and several other communities,
mostly of small population, that are thought to have a distinct
identity. Ward boundaries were also available for mapping.
Since wards align with census place boundaries, two types of
plans were drawn by each map drawer, three using the Census
Bureau’s designation of census place and a two following ward
boundaries, for a total of five plans. These two different types
of plans generally have similar numbers of county splits, com-
pactness measures, and partisan character — though there was
no expectation that they would - so statistics are shown for all
five plans rather than separating statistics for the two different
types of plans.

Two census places must be split. The state’s largest city,
Milwaukee, has a 2000 census population of 596,974, which

is too large to support three districts and too small to support
four. Madison’s population of 208,054 is too large to support a
single district and too small to support two. The third largest
city is Green Bay, whose population of 102,313 is not sufficient
to warrant a district by itself. Thus, there are no census places
that are of the right population size to support one or more
districts entirely within their borders.

The example map to the upper right illustrates that there

are collections of contiguous census places with enough
population to support the drawing of a single district. Here,
a district consists of Allouez, Ashwaubenon, Bellevue, Green
Bay and Howard. The collection of cities to the southwest of
Green Bay on this same example map does not have quite
enough population to support a district, so unincorporated
townships surrounding these cities are added to the district
to raise the district’s population within the permitted popula-

tion deviation.
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The example map to the bottom right illustrates that in
sparsely populated northern Wisconsin, unincorporated areas
between census places can be used as glue to piece together
census places in more regularly-shaped districts. In a few
instances, however, Wisconsin census places that straddle
county borders create irregularly-shaped lines where other-

wise districts would follow a straight county line.

As a consequence of the need to cross county lines to keep
whole census places that cross county borders or to add more
population to census places without enough population,
these plans that minimize place splits, on average, have a high
number of county splits - 82.4 — second only to the compact
plans. These test plans only fare slightly better in terms of total
perimeter than the adopted plan, which has the longest total
perimeter. Both these plans and the adopted plan generally
respect census place borders - the latter by constitutional
requirements. However, the adopted plan also respects wards
in more populous political subdivisions, as did two of the five
test plans. The slightly greater compactness of the adopted
plan, suggests that compactness may have been a factor in the
court’s map drawing.

Four of five plans have one African-American majority district
and one plan has two. This again indicates that considering
African-American representation may not conflict with mini-
mizing census place splits, but race may need to be taken into
account to satisfy federal Voting Rights Act requirements.

Politically, these three test plans have 15.4 Democratic and
16.6 Republicans majority districts. Of these, 7.4 Democratic
and 9.8 Republican districts are within a more competitive
range. Similar to the plans that minimize county splits, the
main difference between these plans and the 2000’s plan lies

in the configuration of districts around Milwaukee and
Madison. Reconfigured Democratic districts in the 2000’s plan
are shifted into competitive Republican districts.

Statistics

Averages for 5 Test Plans

No. of Districts:
County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition
African-American Majority Districts:
Hispanic Majority Districts:
Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.

78
98
74
80

Senate Minimize Census Place Splits Test Viap 1

Map Legend

— District boundaries
""" Counties

Census places
—— Bodies of water

Senate Minimize Census Place Splits Test Viap 1
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WISCONSIN STATE LEGISLATURE: ASSEMBLY

Lower Chamber 2000 Plan

The same process and criteria guide the drawing of both
Wisconsin’s state Senate and Assembly districts. Article IV,
Section 4 of the Wisconsin constitution requires that districts
be “bounded by county, precinct, town or ward lines, to
consist of contiguous territory, and be in as compact form
as possible” The local governmental unit of wards must be
“...kept compact and observe the community of interest of
existing neighborhoods and other settlements” Indeed, the
two chamber’s 2000’s districts practically must use the same
criteria since three Assembly districts are drawn or ‘nested’
within each Senate district, although such nesting is not
required by the state constitution. In the plans that follow,
Assembly districts are drawn without nesting to better
evaluate how the criteria examined in this mapping project
directly affect the drawing of Assembly districts.

The ideal population size for one of Wisconsin's 99 Assembly
districts is 54,179 persons, with a 5% deviation (2,709 persons)
permitted for this mapping project. La Crosse, with a popula-
tion of 52,414, is the sole Wisconsin city close enough to the
ideal population to warrant a single district. In the 2000’s plan
La Crosse indeed constitutes a single district, with the addition
of small pieces of surrounding townships. Otherwise, there are
no potential single-district census places in the plan presented

in the map to the right.

There are no single-county districts or districts that are com-
posed of collections of counties, despite, as discussed below,
feasible arrangements of such districts. The 2000’ Assembly

plan’s districts split counties 158 times.

Because three Assembly districts are nested within each Senate
district, they share some common borders. As a consequence,
the compactness measures for the two chambers’ plans are
roughly equivalent, with only some minor fluctuations. An
exception is the total perimeter of all Assembly districts,
which because there are three times as many Assembly dis-
tricts, must be and is longer than the Senate districts.
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Wisconsin's relatively smaller minority communities — com-
pared with some other states examined in this mapping project
- may be more easily contained within Assembly districts
than Senate districts since they are a third of the size of Senate
districts. There are six minority-majority Assembly districts,
all located in the Milwaukee area. Five of these districts are
African-American majority and one is Hispanic majority. Our
exploratory mapping found other viable configurations of
minority districts, but none increased the overall number
found in the adopted plan.

The political circumstances surrounding the redistricting of
Minnesota’s state Assembly were similar to the state Senate. As
discussed concerning the adopted Senate plan, a federal court
drew the Assembly’s districts after the divided state legislature
gridlocked and was unable to devise a compromise plan. An
analysis of 2000 presidential votes in these districts suggests
that Republicans are slightly advantaged. The 2000’s plan has
46 Democratic and 53 Republican majority districts. Of these,
18 Democratic and 24 Republican are in a more competitive
range. For this reason, perhaps, Democrats were unsuccess-
ful in winning an Assembly majority until favorable condi-
tions emerged for their party in the 2008 election. Democrats
gained a 52-46 Assembly majority in 2008 (independent and
former Republican Jeff Wood periodically caucuses with the
Democrats), reversing the 47-52 Republican majority in 2006.

Statistics

Statistics for 2000's Plan

No. of Districts:

County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition
African-American Majority Districts:
Hispanic Majority Districts:
Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.

Assembly 2000's Map

0408
1.847
12681.6
0.297
0.716
0420
0364

Map Legend

— District boundaries
""" Counties

Census places
—— Bodies of water

Assembly 2000's Map IVlilwaukee detail
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WISCONSIN STATE LEGISLATURE: ASSEMBLY

Lower Chamber Crid

Three grid plans are drawn for Wisconsin’s lower chamber,
where square districts are drawn as best as possible to align
on a grid.

The example map of the Wausau area to the upper right
illustrates a collection of cities that create a fairly compact,
grid-like district. The existence of this district, however, takes
a slice out of the surrounding districts. Similar challenges are
observed in the Senate grid plans whereby drawing districts
around population centers creates leftover fragments, but
these situations are more frequently encountered for these
smaller Assembly districts drawn around smaller census
places. This issue is again illustrated for the more populous
Milwaukee area in the example map to the lower right. A
perfect grid of square districts is illusive because population
is not evenly distributed across the landscape. Districts do not
neatly fit together as one moves from the densely populated
urban core to the less densely populated surrounding subur-

ban and rural areas.

In both example maps, district edges tend to be ragged because
these smaller districts must more frequently follow census
blocks that do not align with county or other straight-edge
borders. Despite this, the total perimeters of these three plans
are about a fifth the length of the adopted Assembly plan.
Indeed, these grid plans are more compact on every compact-
ness measure. On average, these grid plans split 201.7 coun-
ties, which is about a quarter greater than the 2000’s plan. In
comparison, the Senate grid plans produce fewer county splits
than the 2000s plan. The reason for these divergent results is
that these smaller Assembly districts are more difficult to align
nicely along county lines than the larger Senate districts.
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These grid plans have, on average, a smaller number of minor-
ity-majority districts than the 2000’s plan. There are only an
average of 2.7 African-American and 0.7 Hispanic majority
districts. The Hispanic community in south-central Milwaukee

is compact and near the natural border formed by Lake
Michigan. Thus, a Hispanic district is drawn in two of three
grid plans. The African-American communities, although
larger, follow more of a northwesterly running diagonal shape
from the Milwaukee center, and are thus not laid out in as
neatly of a square shape. The lower number of minority-
majority districts compared to the 2000’s plan suggests that
race may need to be considered to satisfy federal Voting Rights
Act requirements.

Politically, these grid plans have on average 46.0 Democratic
and 53.0 Republican majority districts, which is the same as
the adopted Assembly plan. There are slightly fewer districts
within a competitive range with 16.3 Democratic and 22.7
Republican districts, compared to 18 and 24, respectively.
These grid plans tended to include smaller square districts
around mid-sized cities and cannot unpack Democrats in
Milwaukee, thereby concentrating more Democrats into
more urban districts and, as a corollary, more Republicans

into more rural districts.

Statistics

Averages for 3 Test Plans

No. of Districts:
County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition
African-American Majority Districts:
Hispanic Majority Districts:
Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.

303
227
16.3
297

Assembly Grid Test Viap 1

Map Legend

— District boundaries
""" Counties

Census places
—— Bodies of water

Assembly Grid Test Vap 2
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WISCONSIN STATE LEGISLATURE: ASSEMBLY

Lower Chamber Compact

Three compact plans are drawn for Wisconsin's Assembly,
which attempt, where possible, to draw districts that may

be circular or square, but are not constrained to fall on a
grid. Circular districts tend to have ragged, pixilated edges
because census blocks that districts are assembled from often
do not have rounded borders. Thus, circular districts surpris-
ingly fare poorly on compactness measures that favor shorter
district perimeters, but may fare better on measures that
favor circular shapes.

The example map of the Milwaukee area to the upper right
illustrates a configuration of circular districts. The map drawer
used a circular selection tool available in the mapping software
to generate these districts, which are more circular, but have
clearly irregular edges because census blocks are not arrayed
into circles. These Milwaukee area districts also illustrate a
difficulty in managing population density, similar to the grid
plans. Districts must become larger as they move from the
densely urban inner city core to the less densely populated
suburban and rural outlying areas. This example compact map
fares better in terms of district shapes than a similar example
grid map. Here, districts are freed from a grid pattern and

can be shuffled around such that the transition from urban to
suburban areas occurs without having to draw as many oddly-
shaped districts that absorb leftovers.

In the less densely populated regions of the state, such as the
example map of the La Crosse area to the lower right illus-
trates, circular districts drawn around mid-sized cities can

be squeezed between larger-sized and less densely populated
districts composed primarily of rural countryside and smaller
political subdivisions. This solution is feasible for the Assem-
bly, but less frequently a solution for Senate districts, because
Assembly districts have smaller populations and can be
composed predominantly of these mid-sized towns. Compact
Assembly plans tend to be more compact than similar com-
pact Senate plans on compactness measures that favor circular
shapes, such as the Schwartzberg measure (where a score
closer to one is considered more compact). The effect is akin
to packing marbles into a jar. Smaller-sized marbles fit more
compactly together simply because their smaller sizes fit more

neatly within the container that is the state border.
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Compact circular plan do not necessary follow straighter
county lines. These three compact plans split counties an
average of 235.0 times, a higher frequency than the grid or
adopted plans.

These compact plans do not consider minority communities
in the Milwaukee area, and as a consequence, these three plans
have an average of 2.7 African-American and no Hispanic
majority districts. The lower number of minority-majority
districts compared to the 2000’s plan suggests that race may
need to be considered to satisfy federal Voting Rights Act

requirements.

Politically, these three compact plans have on average 45.7
Democratic and 53.3 Republican majority districts. Among
these, there are on average 16.0 Democratic and 24.3 Republican
districts within a more competitive range. These numbers are
similar to those observed in the adopted plan and the grid
plans. Like the grid plans, these compact plans tend to concen-
trate Democrats, particularly in Milwaukee districts and those
composed of Wisconsin's mid-sized cities. This strategy for
drawing these compact plans results in a slightly pro-Republican
plan in an otherwise closely competitive state.

Statistics

Averages for 3 Test Plans

No. of Districts:
County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition
African-American Majority Districts:
Hispanic Majority Districts:
Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.

0.569
1491
110659
0429
0.847
0570
0538

290
243
16.0
297

Assembly Compact Test Map 1

Map Legend

— District boundaries

""" Counties S S —
Census places J‘

—— Bodies of water

Assembly Compact Test Vap 2
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WISCONSIN STATE LEGISLATURE: ASSEMBLY

Lower Chamber Minimize County Splits

Three plans are drawn that attempt to minimize the number
of times districts split counties. These plans are interesting
puzzles since there are only so many ways to piece together
counties such that their borders are respected. Within popu-
lous counties that support more than one district, compact

districts are generally drawn.

A starting place for drawing these plans is determining which
counties have the right population size to entirely encompass
one or more districts within their borders. The ideal-sized
Assembly district has 54,179 persons, plus or minus 5%
(2,709 persons) permitted for this mapping project. Milwaukee
County supports 17 systematically over-populated or 18
systematically under-populated districts. Waukesha County
supports seven systematically under-populated districts.
Sheboygan County is just small enough to support two over-
populated districts. Columbia County supports one Assembly
district. The example map to the upper right shows a district
configuration for Milwaukee and Waukesha counties that do
not need to cross these counties’ lines.

The example map of northern Wisconsin to the lower right
illustrates that districts can be composed entirely of multiple
counties. Here, Iron, Price, Rusk, and Sawyer Counties form
one feasible district, and Forest, Langsdale, and Vilas form
another. These are just two among many feasible combinations
of counties into districts.

These three test plans on average split counties 99 times,
which is almost three-quarters less than the adopted plan’s 158
county splits. Because these districts tend to more often follow
straight-edged county boundaries they also tend to fare better
than the adopted plan on compactness measures that favor
perimeter lengths. However, counties do not necessarily piece
themselves together in nice shapes, as the district composed
of Iron, Price, Rusk, and Sawyer counties demonstrates, thus
they are only slightly more compact than the adopted plan on
measures that favor circular shapes.
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These districts did not take into account minority communi-
ties and by happenstance these plans have on average 3.3
African-American and 0.3 Hispanic majority districts. The
adopted plan has five African-American and one Hispanic
majority district, all within Milwaukee County, so it is possible
to draw more minority majority districts while respecting
county lines. The lower number of minority-majority districts
compared to the 2000’ plan suggests that race may need to be
considered to satisfy federal Voting Rights Act requirements.

Politically, these three plans have 46.7 Democratic and 52.3
Republican majority districts. Of these 15.7 Democratic and
23 Republican districts are within a competitive range. These
districts are just slightly more Democratic than other Assem-
bly test plans, but still exhibit a slight Republican bias. These
test plans concentrate Democrats into Milwaukee County,
especially so since all three of the test plans have 17 over-pop-
ulated districts within its borders rather than the other feasible
arrangement of 18 under-populated districts, which would
produce one more Democratic district. Yet, Democrats fare
better because these plans tend to consolidate mid-sized cities
into districts that are more often combined with surrounding
rural countryside within these census places’ home counties.

Statistics

Averages for 3 Test Plans

No. of Districts:
County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

African-American Majority Districts:

Hispanic Majority Districts:

Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.
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Map Legend
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Assembly Minimize County Splits Test Map 2
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Lower Chamber Minimize Place Splits

Five Assembly plans are drawn that minimize the number of
census place splits. For populous census places that support
more than one district, compact districts are generally drawn.
The Census Bureau, working with the state of Wisconsin,
identifies 630 census places, which comprise the cities and
villages, as well as a few towns, and several other communities,
mostly of small population, that are thought to have a distinct
identity. Ward boundaries were also available for mapping.
Since wards align with census place boundaries, two types of
plans were drawn by each map drawer, three using the Census
Bureau’s designation of census place and a two following
ward boundaries, for a total of five plans. These two different
types of plans generally have similar numbers of county splits,
compactness measures, and partisan character - though there
was no expectation that they would - so statistics are shown
for five plans rather than separately reporting statistics for the
two different types of plans.

Some census places support a single district or multiple of
districts entirely within their borders. Milwaukee’s population
supports 11 slightly over-populated districts (this solution

is not employed in the adopted plan). Other census places

are not quite the right size. Madison’s population is just shy
of supporting four districts and Green Bay’s population falls
just short of supporting two districts. The plan adopted for
the 2000’s decade maintains the integrity of the one Assembly
district-sized city, La Crosse.

The example map of Madison to the upper right illustrates

a configuration of districts around Madison that creates a
flower-like shape around Madison, with five petals extending
from a central downtown district. This arrangement reduces
the number of census place splits by combining census places
adjacent to Madison with outlying rural territory. Thus, the
principle of minimizing census place splits in this instance
produces a rather specific arrangement of districts. In con-
trast, the example map to the lower right illustrates that in
less densely populated rural areas of the state, such as in the
northwest corner, rural countryside serves as a mortar to fill
the cracks between census places in such a way that aids the
drawing of nicely-shaped districts. More freedom is granted
map drawers here because census places are not immediately

adjacent to one another.
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Since many of Wisconsin’s places straddle county borders,
these five test plans that minimize the number of census place
splits do not necessarily respect county borders. These five
plans split counties an average of 193.8 times, a number similar
to the grid and compact plans. Census place borders do not
tend to be regularly shaped, either. Yet, these plans are more
compact on average than the adopted plan on every compact-
ness measure. However, they are less compact than all other
test plans (with the exception of some compactness measures
for the plans that minimize county splits).

These test plans have on average 3.6 African-American and

0.4 Hispanic majority districts. While no special consider-
ation was given for minority communities within Milwaukee’s
borders, these communities tend to be situated within the city
limits. Thus, plans that respect city borders, rather than county
borders, tend to produce slightly more minority-majority
districts. Still, the lower number of minority-majority districts
compared to the 2000’ plan suggests that race may need to be
considered to satisfy federal Voting Rights Act requirements.

Politically, these test plans tend to be the most politically bal-
anced, with 47.4 Democratic and 51.6 Republican majority
Assembly districts. Of these, 18.4 Democratic and 22.6 Repub-
lican are within a more competitive range. While Republicans
are still slightly advantaged by these plans in a state that is
overall closely contested, the slightly more balanced distribu-
tion results from a tendency of these plans to create districts
that more often consolidate census places where Democrats
can be found, and by stretching districts across county lines in

rural areas of the state to link together such census places.

Statistics

Averages for 5 Test Plans

No. of Districts:

County Splits:

Compactness Measures

Roeck:
Schwartzberg:
Total Perimeter:
Polsby-Popper:
Pop. Polygon:
Pop. Circle:
Ehrenburg:

Racial Composition
African-American Majority Districts:
Hispanic Majority Districts:
Partisan Composition

Strong Republican:
Lean Republican:
Lean Democratic:
Strong Democratic:

Descriptions of map statistics provided on page 12.
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0385

290
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