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Here are the technical details behind the sample for the 2004 BY U-
Wisconsin Election Survey.

The �nal results appear in Section 4 if you want to skip to the
“bottom line.”

In addition to national inferences, the design recognizes sta te over-
samples for Ohio and Pennsylvania plus the need to make infere nces for
two domains: Senate and Presidential battleground states. 1

A proportional national sample will include too large a sampl e of
the “uninteresting” non-battleground states, while provid ing less lever-
age than desirable for the Senate and Presidential battlegr ounds. Thus
the sample design here oversamples battleground states whil e under-
sampling the non-battleground, though still providing enou gh cases to
make strong national inferences. This is not minimizing the variance
for national statistics but rather trading o� some additiona l error in na-
tional level inference in favor of sharpening the precision in Se nate and
Presidential battlegrounds.

1The terms “domain” and “strata” are used in slightly di�erent senses in the sam-
pling literature. A “domain” is an aggregation one wishes to make statistical state-
ments about. A “strata” is an aggregation used for sampling but not necessarily one
that will be the target of statistical analysis. In our case, the doma in of presidential bat-
tleground states coincides exactly with the presidential battle ground strata. However,
the domain of Senate battlegrounds is a combination of the Sena te battleground strata
plus those states in the presidential strata that also have close Senate ra ces. While I
generally keep to these distinctions, I've not tried to rigidly adh ere to these conven-
tional distinctions in the language below. All sampling decisions of course rigidly
follow the strata de�nitions, while inference (and hence standard errors and marg ins
of error) are calculated for the relevant domains, Senate or Pre sidential battleground
and the national population estimates.
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Section 1 of this report establishes the standard errors (and m argin
of error) for a proportional sample of the U.S. voting populat ion. Section
2 examines the tradeo�s among the three domains (non-battleg round,
Senate and Presidential battleground). Section 3 computes the �nal sam-
ple and it's characteristics. Section 4 summarizes the results f or the �nal
design, including sample weights and distribution of cases acr oss states
and domains.

1 Proportionate sample designs

This code does several things:

1. Read the �le with state population and turnout data from 20 00.
We use the 2000 turnout as the measure of size for the states.
This correlates with population at the .993 level in any case.

2. Verify the battleground status by race and state.

3. Update the battleground status for Colorado and Louisian a. The
original status was taken from the Cook report in April. The t wo
states being updated here are based on June ratings from both
ABC News and the Washington Post. Disagreement between ABC
and Washington Post on the status of other states was ignored.
(For example, Washington Post rates Washington state Presiden tial
as non-competitive. Since ABC and Cook both rate Washington as
competitive, it was left that way.)

4. Create a domain (strata) code for battlegrounds ( "bg" ).

5. Subset to remove Alaska and Hawaii from the sample (but retai n
DC) and again verify that the battleground coding is correct.

6. Gather various quantities and compute the sample characteristi cs
for a pps (probability proportionate to size) sample, strati� ed for
the three battleground strata.

7. Calculate the sample characteristics for an “optimal allocati on” de-
sign which minimizes the variance of the population statistics.

8. Compare the results of the last two steps, �nding that ther e is only
a trivial di�erence between the pps and optimal sample designs .
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1.1 Read, update status and subset turnout dataset

Note: bg is the battleground strata variable. Values of 0, 1, 2 are for n on-
battleground, Senate only battle ground and presidential b attleground
respectively.

> rm(list = ls(all = TRUE))
> setwd("c:/data/campaign2004/newslabsurvey")
> library(foreign)
> library(xtable)
> pop <- read.dta("statetoandpop.dta")
> attach(pop)
> names(pop)

[1] "state" "vap" "to2000" "pctto" "bgpres"
[6] "bgsen" "vappctus" "topctus"

> table(bgsen)

bgsen
0 1

34 17

> table(bgpres)

bgpres
0 1

34 17

> table(bgpres, bgsen)

bgsen
bgpres 0 1

0 23 11
1 11 6

> pop$bgpres[state == "CO"] <- 1
> pop$bgpres[state == "LA"] <- 1
> attach(pop)
> table(bgpres)
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bgpres
0 1

32 19

> pop$bg <- bgpres
> pop$bg[bgpres == 0 & bgsen == 0] <- 0
> pop$bg[bgpres == 0 & bgsen == 1] <- 1
> pop$bg[bgpres == 1] <- 2
> attach(pop)
> pop2 <- subset(pop, state != "AK" & state != "HI")
> attach(pop2)
> table(bg)

bg
0 1 2

22 8 19

> table(state, bg)

bg
state 0 1 2

AL 1 0 0
AR 0 0 1
AZ 0 0 1
CA 0 1 0
CO 0 0 1
CT 1 0 0
DC 1 0 0
DE 1 0 0
FL 0 0 1
GA 0 1 0
IA 0 0 1
ID 1 0 0
IL 0 1 0
IN 1 0 0
KS 1 0 0
KY 0 1 0
LA 0 0 1
MA 1 0 0
MD 1 0 0
ME 0 0 1
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MI 0 0 1
MN 0 0 1
MO 0 0 1
MS 1 0 0
MT 1 0 0
NC 0 1 0
ND 1 0 0
NE 1 0 0
NH 0 0 1
NJ 1 0 0
NM 0 0 1
NV 0 0 1
NY 1 0 0
OH 0 0 1
OK 0 1 0
OR 0 0 1
PA 0 0 1
RI 1 0 0
SC 0 1 0
SD 0 1 0
TN 1 0 0
TX 1 0 0
UT 1 0 0
VA 1 0 0
VT 1 0 0
WA 0 0 1
WI 0 0 1
WV 0 0 1
WY 1 0 0

1.2 Calculate characteristics for pps sample

Note: Npop is total size of voting population. Npophx is size measure for
stratum x. p and px , x 2 0; 1; 2 are the population proportions for each
stratum.

In this section, I work with a sample size of 2200, setting aside the
800 cases used for the two state over sample. In the �nal section I revise
this to make separate strata for the two oversample states. Fo r calculat-
ing the tradeo�s among designs I kept this part as simple as po ssible.
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> Npop <- sum(to2000)
> Npoph0 <- sum(to2000[bg == 0])
> Npoph1 <- sum(to2000[bg == 1])
> Npoph2 <- sum(to2000[bg == 2])
> Npoph <- c(Npoph0, Npoph1, Npoph2)
> p0 <- sum(to2000[bg == 0])/sum(to2000)
> p1 <- sum(to2000[bg == 1])/sum(to2000)
> p2 <- sum(to2000[bg == 2])/sum(to2000)
> p <- c(p0, p1, p2)
> p

[1] 0.3630631 0.2490859 0.3878510

> n <- 2200
> nhpps <- n * p
> nhpps

[1] 798.7388 547.9889 853.2722

> pq <- c(0.65 * 0.35, 0.25, 0.25)
> sepps <- sqrt(pq/nhpps)
> sepps

[1] 0.01687673 0.02135916 0.01711694

> moepps <- sepps * 2
> moepps

[1] 0.03375346 0.04271831 0.03423389

> sepoppps <- sqrt(sum(((Npoph/Npop)^2) * ((Npoph -
+ nhpps)/Npoph) * pq/nhpps))
> moepoppps <- 2 * sepoppps
> sepoppps

[1] 0.01048432

> moepoppps

[1] 0.02096865
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So with pps sampling, we get sample sizes for the non-battlegr ound, Sen-
ate and Presidential strata of 799, 548 , and 853 respectively. This pro-
duces standard errors for each strata of 0.0169, 0.0214, and 0. 0171, and
margin of error of 0.0338, 0.0427, and 0.0342. For populatio n statistics
this design produces a standard error of 0.0105 and a margin of error
of 0.021. The variance of each strata depends on the marginal dis tribu-
tion of variables of interest. I've used vote as the basis for thi s. Results
in 2000 and 2002 suggest that non-battleground states are de cided by
a 65-35 margin on average. For battlegrounds, I assume a 50-50 split.
Even a 65-35 margin is only a little di�erent variance from a 50-5 0 split
so this decision makes very little di�erence to the results.

1.3 Sample with optimal allocation

Optimal allocation shifts strata sample sizes in proportion t o the relative
standard deviation of the dependent variable across strata. Si nce these
di�er only modestly in our case, we don't expect much e�ect on samp le
sizes or standard errors. The large variance battlegrounds sh ould gain
slightly while the lower variance non-battleground states sh ould have
slightly smaller sample sizes.

> sigma0 <- sqrt(0.65 * 0.35)
> sigma1 <- sqrt(0.5 * 0.5)
> sigma2 <- sqrt(0.5 * 0.5)
> sigmah <- c(sigma0, sigma1, sigma2)
> nhopt <- n * Npoph * sigmah/sum(Npoph * sigmah)
> nhopt

[1] 774.9070 557.3088 867.7842

> seopt <- sqrt(pq/nhopt)
> seopt

[1] 0.01713428 0.02117981 0.01697322

> moeopt <- 2 * seopt
> moeopt

[1] 0.03426856 0.04235962 0.03394643

7



> sepopopt <- sqrt(sum(((Npoph/Npop)^2) * ((Npoph -
+ nhopt)/Npoph) * pq/nhopt))
> moepopopt <- 2 * sepopopt
> sepopopt

[1] 0.01048166

> moepopopt

[1] 0.02096333

> nhpps

[1] 798.7388 547.9889 853.2722

> nhopt

[1] 774.9070 557.3088 867.7842

> moepps

[1] 0.03375346 0.04271831 0.03423389

> moeopt

[1] 0.03426856 0.04235962 0.03394643

> moepoppps

[1] 0.02096865

> moepopopt

[1] 0.02096333

The samples sizes and margins of error vary only slightly, sho wing that
optimal allocation isn't worth the trouble. For example, wit hin strata the
margin of error for pps sampling is 0.0338, 0.0427, and 0.034 2 while for
optimal allocation it is 0.0343, 0.0424, 0.0339. For the nati onal sample,
the margins of error are 0.020969 and 0.020963 for pps and opt imal
allocation respectively, a truly negligible di�erence.

Clearly these are not su�ciently di�erent to interest us.
I use the pps sample to see what the allocation would be for each

state.
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> pop2$nipps <- round(n * to2000/sum(to2000), digits = 0)
> attach(pop2)
> print(sum(nipps))

[1] 2201

> print(cbind(state, nipps, bgsen, bgpres, bg))

state nipps bgsen bgpres bg
[1,] "AL" "39" "0" "0" "0"
[2,] "AZ" "33" "0" "1" "2"
[3,] "AR" "19" "0" "1" "2"
[4,] "CA" "229" "1" "0" "1"
[5,] "CO" "33" "1" "1" "2"
[6,] "CT" "27" "0" "0" "0"
[7,] "DE" "7" "0" "0" "0"
[8,] "DC" "5" "0" "0" "0"
[9,] "FL" "120" "1" "1" "2"

[10,] "GA" "56" "1" "0" "1"
[11,] "ID" "10" "0" "0" "0"
[12,] "IL" "100" "1" "0" "1"
[13,] "IN" "51" "0" "0" "0"
[14,] "IA" "27" "0" "1" "2"
[15,] "KS" "23" "0" "0" "0"
[16,] "KY" "33" "1" "0" "1"
[17,] "LA" "41" "1" "1" "2"
[18,] "ME" "14" "0" "1" "2"
[19,] "MD" "43" "0" "0" "0"
[20,] "MA" "55" "0" "0" "0"
[21,] "MI" "87" "0" "1" "2"
[22,] "MN" "47" "0" "1" "2"
[23,] "MS" "24" "0" "0" "0"
[24,] "MO" "53" "1" "1" "2"
[25,] "MT" "8" "0" "0" "0"
[26,] "NE" "14" "0" "0" "0"
[27,] "NV" "13" "1" "1" "2"
[28,] "NH" "11" "0" "1" "2"
[29,] "NJ" "67" "0" "0" "0"
[30,] "NM" "13" "0" "1" "2"
[31,] "NY" "140" "0" "0" "0"
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[32,] "NC" "60" "1" "0" "1"
[33,] "ND" "6" "0" "0" "0"
[34,] "OH" "96" "0" "1" "2"
[35,] "OK" "29" "1" "0" "1"
[36,] "OR" "31" "0" "1" "2"
[37,] "PA" "100" "1" "1" "2"
[38,] "RI" "9" "0" "0" "0"
[39,] "SC" "34" "1" "0" "1"
[40,] "SD" "6" "1" "0" "1"
[41,] "TN" "44" "0" "0" "0"
[42,] "TX" "140" "0" "0" "0"
[43,] "UT" "17" "0" "0" "0"
[44,] "VT" "6" "0" "0" "0"
[45,] "VA" "59" "0" "0" "0"
[46,] "WA" "50" "1" "1" "2"
[47,] "WV" "15" "0" "1" "2"
[48,] "WI" "53" "1" "1" "2"
[49,] "WY" "4" "0" "0" "0"

Because there are some Senate battleground states included in the pres-
idential domain, I want to calculate the standard error and mar gin of
error for the �nal sample of respondents living in Senate batt leground
states, using the pps sample. This is the measure of the actual power
of this design for the Senate battlegrounds, rather than the Senate only
battleground strata presented above.

> nSenate <- sum(nipps * bgsen)
> nPres <- sum(nipps * bgpres)
> nNobg <- sum(nipps * as.numeric(bg == 0))
> print(c(nSenate, nPres, nNobg))

[1] 1010 856 798

> seSenate <- sqrt(0.25/nSenate)
> MOESenate <- 2 * seSenate
> sePres <- sqrt(0.25/nPres)
> MOEPres <- 2 * sePres
> seNobg <- sqrt(0.65 * 0.35/nNobg)
> MOENobg <- 2 * seNobg
> print(c(seSenate, MOESenate))
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[1] 0.01573292 0.03146584

> print(c(sePres, MOEPres))

[1] 0.01708965 0.03417930

> print(c(seNobg, MOENobg))

[1] 0.01688454 0.03376908

Combining respondents in all Senate battleground states, t he sample
size becomes 1010, rather than the size we saw earlier which was f or
the Senate only battleground strata (548). This larger sample gives us
a standard error and moe for all Senate battleground respond ents of
0.0157 and 0.0315. While not particularly large, we would want as much
precision for the Senate battleground estimates as possible since this is
a key component of the study, while still maintaining adequate precision
for other strata and the national population estimates.

Of more concern is the presidential battleground states. We clea rly
want to be able to make good inferences about this domain. But w ith pps
sampling we have only 856 in this domain, giving a relatively lar ge mar-
gin of error of 0.0342. Meanwhile, the non-battleground sta tes have al-
most as large a sample size (798) and a similar margin of error (0. 0338),
which is largely wasted since there is little to be learned wher e virtually
no campaigning is likely to take place. 2

This leads us to explore the options for non-proportional sa mpling,
in which we allocate more cases to the two battleground domains, at the
expense of the no-battleground states. This is considered in the next
section.

2 Bene�ts and costs of non-proportional sampling

Optimal allocation sampling departs from proportionality i n order to
minimize the variance of the estimator of the population stati stic. For
example, if we wanted to get the most precise estimate of the na tional
proportion of the vote for President Bush, we would want to cons ider

2The non-battleground states have a smaller variance, :65 � :35 ƒ :2275, than the
presidential battleground, :5 � :5 ƒ :25, which accounts for why the non-battleground
moe is slightly smaller than the moe for presidential battlegroun d despite having 58
fewer cases.
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adopting an optimal allocation across state strata. As we just saw, in this
case optimal allocation is very similar to the results for pps sa mpling.
(That is because the variance doesn't vary much across the strata, wh ich
is what drives the optimal allocation. Only if we had strata of s tates with
very di�erent variances from one another would this produce sign i�cant
di�erences in sample characteristics.)

Our problem, however, is not one of minimizing the variance of the
population estimator. While we want a good population estima tor, we
are also very interested in being able to make inferences about the pres-
idential and Senate battleground states on their own. There are simple,
but extreme, solutions: we could sample ONLY in presidential or Senate
battleground states, thus maximizing the cases. But we would t hen drive
the sample size in non-battleground states to zero, leaving u s completely
unable to make national (population) level inferences! While we may not
want to make inferences speci�cally about the non-battlegroun d states,
we do need these states as the control group for comparison with resu lts
from the battlegrounds.

So our problem is one of balancing gains in the precision of Sena te
and presidential battleground domains against the loss of p recision in
the non-battleground domain and the population statistics. This is not
a traditional optimization question of minimizing variance bu t rather
�nding a solution that trades o� these considerations in subs tantively
satisfying ways.

To examine the implications of various non-proportional samp ling
(nps) schemes, I calculate sample characteristics for a wide range o f pos-
sible samples in each domain, and plot the results. Visual ins pection of
the plots suggests regions in which the increased precision for presiden-
tial and Senate domains does not lead to too much loss of precisi on for
the non-battleground or population estimators.

The code here creates a function to calculate sample statistics, th en
loops through a plausible range of oversampling rates for bat tleground
states. The resulting statistics are collected into a datafram e (allnps )
and the results are graphed.

> whnps <- c(1, 1, 1)
> senps <- function(Npoph, pq, n, whnps) {
+ nhnps <- (Npoph/sum(Npoph)) * n * whnps
+ sehnps <- sqrt(pq/nhnps)
+ moehnps <- sehnps * 2
+ sepopnps <- sqrt(sum(((Npoph/sum(Npoph))^2) *
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+ ((Npoph - nhnps)/Npoph) * pq/nhnps))
+ moepopnps <- 2 * sepopnps
+ value <- c(nhnps, sehnps, moehnps, sepopnps,
+ moepopnps, whnps)
+ names(value) <- c("nhnps1", "nhnps2", "nhnps3",
+ "sehnps1", "sehnps2", "sehnps3", "moehnps1",
+ "moehnps2", "moehnps3", "sepopnps", "moepopnps",
+ "whnps1", "whnps2", "whnps3")
+ return(value)
+ }
> wh3 <- seq(1, 1.45, 0.01)
> wh2 <- seq(1, 1.45, 0.01)
> wh1 <- 3 - wh2 - wh3
> allsenps <- matrix(0, length(wh3) * length(wh2),
+ 14)
> for (i in 1:length(wh3)) {
+ for (j in 1:length(wh2)) {
+ allsenps[(i - 1) * length(wh2) + j, ] <- senps(Npoph,
+ pq, n, c(3 - wh2[j] - wh3[i], wh2[j],
+ wh3[i]))
+ }
+ }
> dimnames(allsenps) <- list(NULL, c("nhnps1", "nhnps2",
+ "nhnps3", "sehnps1", "sehnps2", "sehnps3", "moehnps1",
+ "moehnps2", "moehnps3", "sepopnps", "moepopnps",
+ "whnps1", "whnps2", "whnps3"))
> allnps <- data.frame(allsenps, row.names = NULL)
> attach(allnps)

Figure 1 plots the e�ect of sample size on the margin of error for each
stratum. Since the total sample size is �xed by the budget constr aint,
setting any two of these constrains the third. We would like to g et the
presidential battleground stratum to have a small margin of e rror. The
MOE for the Senate stratum understates the true precision for that stra-
tum because these calculations ignore the cases that are both Sen ate
and Presidential battlegrounds, an additional set of cases t hat will re-
duce the actual Senate battleground MOE. Our greatest concern is that
in driving up the precision of the battleground cases, we not mak e the
non-battleground sample so imprecise that no inference there is possi-
ble, and that we lose the power provided by these control cases in which
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Figure 1: Margin of error for each strata as function of sample s ize within
strata. The strata samples must sum to the total sample size, s o any two
of these determine the sample size of the third.

there will be little or no campaigning. Figure 1 shows what is p ossi-
ble. Pick sample sizes for any two strata, then �nd the n for the third
stratum. Then read the resulting margins of error for each of t he three
strata.

We can see how much variability there is in the non-battleground
margin of error for various combinations of both Senate and pre siden-
tial stratum sizes in Figure 2. In this �gure, each panel in the plot rep-
resents a range of presidential sample sizes, indicated in the top panel
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(“Given:nhnps3”). Read from the bottom left to top right. So in th e
bottom left scatterplot the y-axis shows the margin of error f or the non-
battleground stratum, the x-axis is the Senate stratum samp le size, and
the size of the presidential sample varies from about 850 to ab out 970
(read this in the “Given:nhnps3” panel.) This panel shows that i f the
presidential sample remains under 970, we could vary senate sa mple
size between 550 and 800 while still keeping the non-battleg round MOE
between about 3.5 and 5.0%.

In contrast, the top right panel shows results for a range of la rge
sample sizes of the presidential strata (between about 1125 a nd 1250).
Here as the Senate sample increases, the MOE for the non-battl eground
stratum must become quite large due to the few cases left after al loca-
tion to presidential and Senate strata.

What emerges from some study of this �gure is that the top left p anel
corresponds to samples that have between about 1000 and 1100 cas es
in the presidential stratum. For Senate samples between 550 and 800
the non-battleground margin of error rises from about 4% to a bout 7%.
This is inviting, because the non-battleground MOE can be kept r elatively
small while allowing 500 or so cases for the Senate only stratu m. The
Senate battleground will gain about 500 more cases from the st ates that
are both presidential and Senate battlegrounds. Thus we can g et a small
margin of error for both battlegrounds while maintaining a m argin of
error in the non-battleground states of around 4-5%.

Figure 3 plots the margin of error for the population statist ics for
the various allocations of sample across strata. All slope up fr om the
optimal allocation at the bottom left corner of each panel. That result
would minimize population variance but would not provide as sma ll a
variance as we would like in the Senate and presidential strata . Focus-
ing on the top left panel, we see that for presidential stratu m sizes of
about 1000 to about 1125, we can keep the population margin of e rror
between about 2% to 3%. While this is larger than the 0.021% we co uld
achieve with optimal allocation, we will not pay a huge cost in pop ulation
estimator precision while still able to gain precision for the presidential
and Senate battleground strata.
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We can also see these constraints in a pair of contour plots. Since t he
sample size in two strata completely determines the third str atum size,
and we can calculate the resulting margin or error for all combina tions
of reasonable sample sizes, we can plot this to clarify our optio ns. I
look at two criteria: the margin of error for population stati stics and the
margin of error in the non-battleground states.

> n1 <- seq(400, 800, 20)
> n2 <- seq(800, 1200, 20)
> n <- 2200
> f0 <- Npoph[1]/sum(Npoph)
> f1 <- Npoph[2]/sum(Npoph)
> f2 <- Npoph[3]/sum(Npoph)
> moecontour <- function(n1, n2) {
+ 2 * sqrt((f0^2) * (0.65 * 0.35)/(n - n1 - n2) +
+ (f1^2) * 0.25/n1 + (f2^2) * 0.25/n2)
+ }
> z <- as.vector(outer(n1, n2, "moecontour"))
> grid <- expand.grid(x = n1, y = n2)
> grid$moe <- z
> nbgmoe <- function(n1, n2) {
+ 2 * sqrt(0.65 * 0.35/(n - n1 - n2))
+ }
> z2 <- as.vector(outer(n1, n2, "nbgmoe"))
> grid2 <- expand.grid(x = n1, y = n2)
> grid2$moe <- z2

Figure 4 shows that our optimal (minimum MOE) region is with Se nate
stratum n of about 550 and presidential stratum n of around 870. (The
actual optima we found earlier were 557 and 868. That is where t he
minimum MOE contour is “centered”.) What is particularly instru ctive
about this plot is the wide latitude we have in picking sample si zes for
Senate and president without greatly a�ecting the populatio n margin
of error. The area to the left and below the contour line labele d .022
represents all the combinations of sample sizes that still give population
statistics a margin of error of 2.2% or less. This gives us consid erable
�exibility in picking our allocations among the three strata.

What we are not seeing in Figure 4 is the e�ect of sample size on
the margin of error in the non-battleground stratum. While we may not
want to stress inference in this stratum, we do need enough pre cision to
make convincing comparisons between this and the more intense ba ttle
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Margin of Error for Population Statistics
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Figure 4: Population Margin of Error contours for various samp le sizes
among Senate and presidential battleground strata. The reg ion below
and to the left of the .022 contour is large, showing we have a wid e
range of acceptable choice that do little to increase the margin of error
of population statistics.
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ground strata. Figure 5 shows how the margin of error changes i n the
non-battle ground as we vary the Senate and presidential samp le size.
Here we see that increases in those samples does have a more imme diate
e�ect on the precision of the non-battleground estimates, tho ugh still
providing quite a bit of room for choice of sample sizes. We can keep
the non-battleground MOE below four percent if we stay below a nd to
the left of the contour line labeled 0.04.

My conclusion from looking at these plots is that a sample with
1100 presidential battleground and 500 Senate battlegroun d respon-
dents would provide adequate precision in all three strata and f or the
population without compromising precision in any stratum.
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Margin of Error for Non-battleground Statistics
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Figure 5: Margin of error for non-battleground strata for com binations of
Senate and presidential strata sample sizes. By staying belo w and to the
left of the contour labeled 0.04 we can have good population preci sion
and retain acceptable precision in the non-battleground state s as well.
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3 The �nal sample design

This section shows the technical details of the �nal sample calcul ations.
The “bottom line” summary appears in Section 4 below.

Inspection of the results in the previous section lead us to conclu de
that sample sizes of 600, 500 and 1100 for the non-battlegrou nd, Sen-
ate only, and presidential domains would represent a reason able solu-
tion for our balancing act. In addition, we set aside 400 cases ea ch in
Ohio and Pennsylvania, to allow state-level inferences in thes e two bat-
tleground states. Since the presidential battleground stat es also contain
a number of Senate battleground respondents as well, the e�e ctive sam-
ple size for Senate battleground is more than double the 500 ca ses in
the Senate only domain. This leads in the end to similar precis ion of
both Senate and presidential battleground estimates. By ma intaining
600 cases in the non-battleground states we achieve adequate pre cision
in this domain as well, while su�ering rather little loss in p recision of
population estimates.

The following code

1. Clears the workspace to ensure no previously declared variabl es
inadvertently get used.

2. Reads the data, recodes the battleground as before and subs ets to
remove Alaska and Hawaii.

3. Introduces Ohio and Pennsylvania as new strata which will have
sample sizes �xed at 400.

4. Calculates the allocation of cases across all states.

5. Calculates the sample characteristics for all the resulting d omains
and populations of interest.

> rm(list = ls(all = TRUE))
> setwd("c:/data/campaign2004/newslabsurvey")
> library(foreign)
> pop <- read.dta("statetoandpop.dta")
> attach(pop)
> pop$bgpres[state == "CO"] <- 1
> pop$bgpres[state == "LA"] <- 1
> attach(pop)
> pop$bg <- bgpres
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> pop$bg[bgpres == 0 & bgsen == 0] <- 0
> pop$bg[bgpres == 0 & bgsen == 1] <- 1
> pop$bg[bgpres == 1] <- 2
> pop$bg[state == "OH"] <- 3
> pop$bg[state == "PA"] <- 4
> attach(pop)
> pop3 <- subset(pop, state != "AK" & state != "HI")
> attach(pop3)
> table(bg)

bg
0 1 2 3 4

22 8 17 1 1

> table(state, bg)

bg
state 0 1 2 3 4

AL 1 0 0 0 0
AR 0 0 1 0 0
AZ 0 0 1 0 0
CA 0 1 0 0 0
CO 0 0 1 0 0
CT 1 0 0 0 0
DC 1 0 0 0 0
DE 1 0 0 0 0
FL 0 0 1 0 0
GA 0 1 0 0 0
IA 0 0 1 0 0
ID 1 0 0 0 0
IL 0 1 0 0 0
IN 1 0 0 0 0
KS 1 0 0 0 0
KY 0 1 0 0 0
LA 0 0 1 0 0
MA 1 0 0 0 0
MD 1 0 0 0 0
ME 0 0 1 0 0
MI 0 0 1 0 0
MN 0 0 1 0 0
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MO 0 0 1 0 0
MS 1 0 0 0 0
MT 1 0 0 0 0
NC 0 1 0 0 0
ND 1 0 0 0 0
NE 1 0 0 0 0
NH 0 0 1 0 0
NJ 1 0 0 0 0
NM 0 0 1 0 0
NV 0 0 1 0 0
NY 1 0 0 0 0
OH 0 0 0 1 0
OK 0 1 0 0 0
OR 0 0 1 0 0
PA 0 0 0 0 1
RI 1 0 0 0 0
SC 0 1 0 0 0
SD 0 1 0 0 0
TN 1 0 0 0 0
TX 1 0 0 0 0
UT 1 0 0 0 0
VA 1 0 0 0 0
VT 1 0 0 0 0
WA 0 0 1 0 0
WI 0 0 1 0 0
WV 0 0 1 0 0
WY 1 0 0 0 0

> Npop <- sum(to2000)
> Npoph0 <- sum(to2000[bg == 0])
> Npoph1 <- sum(to2000[bg == 1])
> Npoph2 <- sum(to2000[bg == 2])
> Npoph3 <- sum(to2000[bg == 3])
> Npoph4 <- sum(to2000[bg == 4])
> Npoph <- c(Npoph0, Npoph1, Npoph2, Npoph3, Npoph4)
> n <- 3000
> pq <- c(0.65 * 0.35, 0.25, 0.25, 0.25, 0.25)
> nhnps <- c(600, 500, 1100, 400, 400)
> whnps <- nhnps/((Npoph/sum(Npoph)) * n)
> pop3$ninps[bg == 0] <- whnps[1] * to2000[bg == 0]/Npop *
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+ n
> pop3$ninps[bg == 1] <- whnps[2] * to2000[bg == 1]/Npop *
+ n
> pop3$ninps[bg == 2] <- whnps[3] * to2000[bg == 2]/Npop *
+ n
> pop3$ninps[bg == 3] <- whnps[4] * to2000[bg == 3]/Npop *
+ n
> pop3$ninps[bg == 4] <- whnps[5] * to2000[bg == 4]/Npop *
+ n
> attach(pop3)
> sum(ninps)

[1] 3000

> pop3$ninps <- round(pop3$ninps + 0.01, digits = 0)
> attach(pop3)
> sum(ninps)

[1] 3000

> print(cbind(state, ninps, bgsen, bgpres, bg))

state ninps bgsen bgpres bg
[1,] "AL" "29" "0" "0" "0"
[2,] "AZ" "55" "0" "1" "2"
[3,] "AR" "31" "0" "1" "2"
[4,] "CA" "209" "1" "0" "1"
[5,] "CO" "55" "1" "1" "2"
[6,] "CT" "20" "0" "0" "0"
[7,] "DE" "5" "0" "0" "0"
[8,] "DC" "4" "0" "0" "0"
[9,] "FL" "201" "1" "1" "2"

[10,] "GA" "51" "1" "0" "1"
[11,] "ID" "8" "0" "0" "0"
[12,] "IL" "92" "1" "0" "1"
[13,] "IN" "38" "0" "0" "0"
[14,] "IA" "45" "0" "1" "2"
[15,] "KS" "17" "0" "0" "0"
[16,] "KY" "30" "1" "0" "1"
[17,] "LA" "68" "1" "1" "2"
[18,] "ME" "23" "0" "1" "2"
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[19,] "MD" "33" "0" "0" "0"
[20,] "MA" "42" "0" "0" "0"
[21,] "MI" "145" "0" "1" "2"
[22,] "MN" "79" "0" "1" "2"
[23,] "MS" "18" "0" "0" "0"
[24,] "MO" "89" "1" "1" "2"
[25,] "MT" "6" "0" "0" "0"
[26,] "NE" "11" "0" "0" "0"
[27,] "NV" "21" "1" "1" "2"
[28,] "NH" "19" "0" "1" "2"
[29,] "NJ" "51" "0" "0" "0"
[30,] "NM" "22" "0" "1" "2"
[31,] "NY" "105" "0" "0" "0"
[32,] "NC" "55" "1" "0" "1"
[33,] "ND" "5" "0" "0" "0"
[34,] "OH" "400" "0" "1" "3"
[35,] "OK" "26" "1" "0" "1"
[36,] "OR" "51" "0" "1" "2"
[37,] "PA" "400" "1" "1" "4"
[38,] "RI" "7" "0" "0" "0"
[39,] "SC" "31" "1" "0" "1"
[40,] "SD" "6" "1" "0" "1"
[41,] "TN" "33" "0" "0" "0"
[42,] "TX" "105" "0" "0" "0"
[43,] "UT" "12" "0" "0" "0"
[44,] "VT" "4" "0" "0" "0"
[45,] "VA" "44" "0" "0" "0"
[46,] "WA" "84" "1" "1" "2"
[47,] "WV" "24" "0" "1" "2"
[48,] "WI" "88" "1" "1" "2"
[49,] "WY" "3" "0" "0" "0"

> sum(ninps[bg == 0])

[1] 600

> sum(ninps[bg == 1])

[1] 500

> sum(ninps[bg == 2])
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[1] 1100

> sum(ninps[bg == 3])

[1] 400

> sum(ninps[bg == 4])

[1] 400

> nallsenatebg <- sum(ninps * bgsen)
> nallpresbg <- sum(ninps * bgpres)
> print(c(nallsenatebg, nallpresbg))

[1] 1506 1900

> senatepoph <- c(sum(to2000[bgsen == 1 & state !=
+ "PA"]), to2000[state == "PA"])
> senatenh <- c(sum(ninps[bgsen == 1 & state != "PA"]),
+ ninps[state == "PA"])
> senatepq <- c(0.25, 0.25)
> senatese <- sqrt(sum(((senatepoph/sum(senatepoph))^2 ) *
+ ((senatepoph - senatenh)/senatepoph) * senatepq/senate nh))
> senatemoe <- 2 * senatese
> print(c(senatepoph, senatenh, senatepq))

[1] 4.5581e+07 4.9880e+06 1.1060e+03 4.0000e+02 2.5000e- 01
[6] 2.5000e-01

> print(c(senatese, senatemoe))

[1] 0.01377399 0.02754799

> prespoph <- c(sum(to2000[bgpres == 1 & state != "PA" &
+ state != "OH"]), to2000[state == "PA"], to2000[state ==
+ "OH"])
> presnh <- c(sum(ninps[bgpres == 1 & state != "PA" &
+ state != "OH"]), ninps[state == "PA"], ninps[state ==
+ "OH"])
> prespq <- c(0.25, 0.25, 0.25)
> presse <- sqrt(sum(((prespoph/sum(prespoph))^2) *
+ ((prespoph - presnh)/prespoph) * prespq/presnh))
> presmoe <- 2 * presse
> print(c(prespoph, presnh, prespq))
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[1] 3.2936e+07 4.9880e+06 4.8230e+06 1.1000e+03 4.0000e+ 02
[6] 4.0000e+02 2.5000e-01 2.5000e-01 2.5000e-01

> print(c(presse, presmoe))

[1] 0.01230368 0.02460736

> nobgpop <- sum(to2000[bg == 0])
> nobgn <- sum(ninps[bg == 0])
> nobgpq <- 0.65 * 0.35
> nobgse <- sqrt(nobgpq/nobgn)
> nobgmoe <- 2 * nobgse
> print(c(nobgpop, nobgn, nobgpq))

[1] 4.0015e+07 6.0000e+02 2.2750e-01

> print(c(nobgse, nobgmoe))

[1] 0.01947220 0.03894440

> OHse <- sqrt(0.25/400)
> OHmoe <- 2 * OHse
> PAse <- sqrt(0.25/400)
> PAmoe <- 2 * PAse
> POPpoph <- c(sum(to2000[bg == 0]), sum(to2000[bg ==
+ 1]), sum(to2000[bg == 2]), to2000[state == "PA"],
+ to2000[state == "OH"])
> POPnh <- c(sum(ninps[bg == 0]), sum(ninps[bg == 1]),
+ sum(ninps[bg == 2]), ninps[state == "PA"], ninps[state ==
+ "OH"])
> POPpq <- c(0.65 * 0.35, 0.25, 0.25, 0.25, 0.25)
> POPse <- sqrt(sum(((POPpoph/sum(POPpoph))^2) * ((POPpo ph -
+ POPnh)/POPpoph) * POPpq/POPnh))
> POPmoe <- 2 * POPse
> print(c(POPpoph, POPnh, POPpq))

[1] 4.0015e+07 2.7453e+07 3.2936e+07 4.9880e+06 4.8230e+ 06
[6] 6.0000e+02 5.0000e+02 1.1000e+03 4.0000e+02 4.0000e+ 02

[11] 2.2750e-01 2.5000e-01 2.5000e-01 2.5000e-01 2.5000e -01

> print(c(POPse, POPmoe))

[1] 0.01018687 0.02037374
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4 The Bottom Line

To summarize the results explained in detail above:
We will take a sample divided into �ve strata: non-battleground , Sen-

ate only battleground, presidential battleground, and sta te samples of
Ohio and Pennsylvania.

The sample sizes for each stratum are given in Table 1.
With this sample design, the standard errors and margins of er ror

within each stratum and for the population are given in Table 2.
The sample can be weighted to provide population inferences whi le

maintaining a weighted n equal to the actual n of 3000. These weights
and the weighted n are given in Table 3.

The allocation of cases to states is given in Table 4.
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Stratum Sample size
NonBattleground 600
Senate only battleground 500
Presidential battleground 1100
Ohio 400
Pennsylvania 400
ALL Senate battleground 1506
Total 3000

Table 1: Sample sizes for each stratum, with oversampling of ba ttle-
ground states and state samples for Ohio and Pennsylvania. Th e sample
size for ALL Senate battleground respondents includes those that are
also in presidential battleground states and the 400 case over sample in
Pennsylvania.

Stratum Std. Error Margin of Error
NonBattleground 0.0195 0.0389
All Senate battleground 0.0138 0.0275
Presidential battleground 0.0123 0.0246
Ohio 0.025 0.05
Pennsylvania 0.025 0.05
Population 0.0102 0.0204

Table 2: Standard errors and margin of error for each stratum. Note
that the Senate here is for ALL Senate battleground cases, not those in
the Senate ONLY battleground states. Estimates include the o versample
cases from Ohio and Pennsylvania.

Stratum Weight Weighted n
Nonbattleground 1.815 1089
Senate only battleground 1.495 747
Presidential battleground 0.815 897
Ohio 0.328 131
Pennsylvania 0.339 136
ALL Senate battleground 1567

Table 3: Sample weights and weighted sample size for each strat um. The
last line is the sample size for all Senate battleground respo ndents.
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State n State n
1 AL 29 NE 11
2 AZ 55 NV 21
3 AR 31 NH 19
4 CA 209 NJ 51
5 CO 55 NM 22
6 CT 20 NY 105
7 DE 5 NC 55
8 DC 4 ND 5
9 FL 201 OH 400
10 GA 51 OK 26
11 ID 8 OR 51
12 IL 92 PA 400
13 IN 38 RI 7
14 IA 45 SC 31
15 KS 17 SD 6
16 KY 30 TN 33
17 LA 68 TX 105
18 ME 23 UT 12
19 MD 33 VT 4
20 MA 42 VA 44
21 MI 145 WA 84
22 MN 79 WV 24
23 MS 18 WI 88
24 MO 89 WY 3
25 MT 6

Table 4: State sample sizes.
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