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As part of our agenda planning discussion, our Board president, vice-president and I have
requested a resident statistician to help our Board to further its understanding of the
community feedback relating to the project cost.
Dr. David Hunter, PSU Statistics Professor & Department Head, has shared with us his
analysis of the community feedback (http://stat.psu.edu/people/drh20). He will be in
attendance Monday evening to share his analysis and to field any questions from Board
members.

Notes on SSRS survey results
Focusing on Questions #7 and #11
David Hunter, PSU Dept. of Statistics

August 26, 2013

Methodology used by SSRS
SSRS addresses their methodology in their PowerPoint slides, so I
won’t rehash. However:
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All percentages reported by SSRS in their slides
use weights: Each respondent is essentially given
a value from 0.1 to 10.0 that tells how many in
the population he/she represents.
The weights correct for
1. Demographic discrepancies between the sample
and the population
2. Varying probability of voting

�

Bottom line: Weights should be used for best estimates,
where “best” means “most representative of SCASD voters”.

�

Weights have an average close to 1.0 (0.996); the total of the
weights—the eﬀective sample size—is 1660.15, whereas the
actual sample has 1667 registered voters.
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We want to look particularly at Q7 and Q11:
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*The dollar amount in parentheses is the additi
market value) using the 30 year bond scenario
the bonds have been repaid (approximately 30
to www.scasd.org/statehighfuture.

!

*The dollar amount in parentheses is the additional tax for an average single family residential property in the SCASD (assessed value of $71,296, or 50% of 1995
market value) using the 30 year bond scenario. This amount would become part of your annual property tax bill for the duration of the bonds funding the project. Once
the bonds have been repaid (approximately 30 years), the mills for this project would be removed. To calculate what your estimated tax increase would be, you can go
to www.scasd.org/statehighfuture.

Also important: SCASD must kick in 1/2 mill from its yearly
facility funds to make the Q11 totals agree with the taxes in
parentheses. Thus, actual referendum totals would be smaller by
$18.5 million.

A caveat
�

What the survey can do:
Help us make statements about how the entire
population of SCASD voters would likely have
answered these questions in spring 2013.

�

On the other hand, there is a real question about how closely
spring 2013 responses to these questions agree with what
voters will actually decide in May 2014.
The survey cannot help with this.

�

Furthermore, the diﬀerence between May 2013
survey-answering opinions and May 2014 voting choices may
be especially acute for complicated financial questions such as
#7 and #11.

That said, we’d like to get a sense about what the survey tells us
regarding May 2013 attitudes on these two questions.

Comparing Question #7 and Question #11
To convert percent increase p (Q7) to total project cost C (Q11):
First, calculate mills:
Mills = m = 37.73 × p.
Then, total cost assuming the district will direct 0.5 mill from its
yearly facility funds toward the high school project:
Cost = C = (m + 0.5) × $36.95 Million.

The multipliers here are based on the figures at
http://www.scasd.org/Page/21170
Not clear whether the extra 0.5 mills should be
included. (How did survey-takers interpret #11?)

Total cost comparison: Question 7 vs. Question 11
Q7 Total Cost (incl. SCASD 0.5 mill)
mean: 93.3
median: 88.2
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The diﬀerence suggests
that it may be diﬃcult
for survey-takers to
relate the two
questions.

Mean vs. median
Question 7: median=$88.2M; mean = $93.3M
Question 11: median=$115M; mean = $100.3M
I would argue that the median is a more helpful measure in this
instance, for at least two reasons:
�

The median has an intrinsically meaningful interpretation in
this particular case: Namely, the value that at least 50% of
voters would approve. The mean has no such meaning here.

�

Particularly in Question 11, it is necessary to make choices to
even calculate a mean: What value do we assign answers like
“$140 million or more”? (I used 145.) How about “under $70
million” where the respondent failed to supply a specific
value? (I used 35.) These choices have no influence on the
median but they do aﬀect the mean.

Median discrepancy may not be quite as large as it seems
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Point of comparison:
Low end of cost estimates
for Concepts B and D:
≈ $110M (6.57% tax
increase).

(Again, these amounts include $18.5M from SCASD’s facility
funds—assuming that’s how Q11 was interpreted by survey-takers.)

In the plot, a bit
of random noise is
added to each
coordinate since
there is so much
overlap.

�

The dotted line is
the line of perfect
agreement.

�

The red curve is a
nonparametric
“best-fit” curve.
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These plots give median (black band), quartiles (box limits), and
extremes among those n = 1629.9 weighted individuals who
answered.
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It is possible to look at subgroups of the sample
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In Question 7, tax rate converted to cost, assuming SCASD 0.5 mill
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In Question 7, tax rate converted to cost, assuming SCASD 0.5 mill
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In Question 7, tax rate converted to cost, assuming SCASD 0.5 mill

“How certain are you that you will vote in a 2014 election when
there will be a question on the ballot (referendum) regarding the
High School project?”
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Voting likelihood (among n = 1655.3 who answered)
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In Question 7, tax rate converted to cost, assuming SCASD 0.5 mill

