
MODULE 2E

AVOID DATA PITFALLS



Our Agenda
Introductions, Curriculum Overview 5

min

Pitfall #1 – Treating Estimates Like Exact Numbers 20
min

Pitfall #2 – Using Avgs. Without Considering Disaggregation 20
min

Take a break! 5
min

Pitfall #3 – Looking at Trends in Isolation 20
min

Pitfall #4 – Seeing a Trend and Assuming Causation 20
min



Introductions

Let’s share our name, organization, and experience 

with SAVI.



Where We Are in the 
Training Curriculum

We are here, learning 
how to avoid common 
errors in interpreting 
data.



What We Will Learn

• How policy changes can affect the numbers

• How outside factors can skew analysis

• To judge the accuracy and reliability of data

• To look beyond an isolated indicator



Treating Estimates Like 
Exact Numbers

Pitfall #1



Med. Income in Center 
Township

$28,969 $29,005 $28,913 

$27,930 

$27,381 
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$28,761 

 $25,000
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 $30,000

 $32,500

2009 2010 2011 2012 2013 2014 2015 2016

This looks like we are 100% sure the 
median income in 2009 was $28,969.



Margin of Error

$28,147 

$29,791

25,000

27,500

30,000

32,500
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But in fact, we are only 90% sure it 
was somewhere in this range.

Presenter
Presentation Notes
Explain here that margin of error is a result of surveying a sample of the population.
Of course, if we asked the entire population what their household income was, we could just say for a fact what the median is.
But the ACS only asks about 3.5 million people per year across the country.
So instead of an exact number, we have an estimate. After asking some of the people who live in Center Township what their household income is, statistics allows us to say “There is a 90% chance that the median of this population is between $28,147 and $29,791.”
Remember, margin of error is an issue in any survey data, including your own.



Significant vs. Insignificant

 $25,000

 $27,500

 $30,000

 $32,500

2009 2010 2011 2012 2013 2014 2015 2016

Let’s see if we can see the impact of the Great Recession. 
Because these are just estimates, how can we tell if the “true” 
median income has changed from one year to the next?



Significant vs. Insignificant
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Let’s compare two years to see if the change from one year to 
the next is significant.

Presenter
Presentation Notes
Point out that we expect to see declines in income in 2009-2011, but we just see a flat line until 2012.

The change from 2011 to 2012 is significant because the median ($27,930) is beyond the lower bound in 2011 ($28,129).



Significant vs. Insignificant
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Let’s try another.

Presenter
Presentation Notes
The change from 2012 to 2013 is not significant. The 2013 median ($27,381) is within the estimated range from 2012 ($27,043-$28,817). So the “real” median income in 2013 could be no different than in 2012.



5-Year and 1-Year 
Estimates
ACS surveys constantly each year. To get reliable 
estimates for small areas, they combine and average 
surveys over five years.

Survey Response

2012 2013 2014 2015 2016 2017

Data 
Released



5-Year and 1-Year 
Estimates
But for areas with larger populations (over 65,000), the 
ACS releases 1-year estimates.

Survey Response

2012 2013 2014 2015 2016 2017

Data 
Released

Data 
Released

2016 2017



Comparing 1- and 5-Year
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Here’re those 5-year averages from before.



Comparing 1- and 5-Year
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And here are the 1-year estimates. What 
differences do you see?

Presenter
Presentation Notes
The key differences to point out here:
The one-year average is more volatile, sensitive to changes. The five-year changes slowly because each year, only 20% of the responses that create the five-year average are new. The other 80% were rolled into the previous year’s average. That is why we actually see the declines we expect in 2009-2011, while we didn’t in the 5-yr average.
We have earlier data for one-year averages. The ACS began in 2005, but because you can’t show a five-year average until you have five years of data, five-year numbers aren’t available until 2009. The one-year averages are available to 2005.



Comparing 1- and 5-Year
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But remember the margin of error?



Comparing 1- and 5-Year
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Now look at the margin of error 
for the 1-yr average.

Presenter
Presentation Notes
Point out that the margin of error is much larger for the one-year average. While the 1-yr median in 2009 is much lower than the 5-yr, the 5-yr median is still within the estimated range of the 1-yr median.



Comparing 1- and 5-Year

1-Yr 1-Yr MOE 5-Yr 5-Yr MOE

2009 27,389 +/-2,024 28,969 +/-822

2010 25,943 +/-1,428 29,005 +/-1,018

2011 25,388 +/-1,927 28,913 +/-784

2.5x

1.4x

2.5x

Presenter
Presentation Notes
Here we can see exactly how the confidence intervals compare with each other.



Comparing Geographies

2.5x

1.4x

Estimate Margin of Error

Marion County, Indiana 43,369 +/-540

Center township, Marion 
County, Indiana

28,761 +/-892

Census Tract 3501, Marion 
County, Indiana

26,328 +/-5,685

Block Group 3501.01 25,547 +/-3,873

Block Group 3501.02 32,083 +/-14,686

Presenter
Presentation Notes
Here we can see exactly how the confidence intervals compare with each other.



Using Averages Without 
Considering 
Disaggregation

Pitfall #2





Can we measure the changes 
in this neighborhood?

Presenter
Presentation Notes
Anecdotally, Fountain Square is said to be gentrifying. If the neighborhood is undergoing real change, what indicators do you think will show us that change?
If the class does not mention income, then point out that we should expect to see incomes climbing as wealthier households move in.
What would we expect from population? Maybe an increase, or at least a steady population as low-income households are displaced by higher income households.



Income Since 2010

• Let’s go to Community Profiles to find this trend.



Income Since 2010

• Median income is much lower than the metro area 

and has declined since 2010. Not what we expected.

• So is the anecdotal narrative

of gentrification false?



A Closer Look at Income

• Instead of median for all households, let’s look at the 

percent of households earning at least $75K.
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Presenter
Presentation Notes
While median income is falling, the share of households earning $75K+ has risen slightly.



A Closer Look at Income

• We can disaggregate further. Let’s break it up by 

household type.
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Presenter
Presentation Notes
In 2010 about 12 percent of family and non-family households earned at least $75K. That share has fallen for non-family households, but has doubled for family households. Now one in four families earns at least $75K.



Population Since 2010

• Let’s go to Community Profiles to find this trend.



Population Since 2010

• Population has fallen since 2010, from an estimated 

2,533 to 2,311.

• So is Fountain Square not

really experiencing increased

pressure in the housing

market? It doesn’t look like

a “desirable” neighborhood

according to this stat.



A Closer Look at 
Population
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Presenter
Presentation Notes
Population changes are more complex when you disaggregate into income groups. There is growth in the lowest and highest income categories, and decline in the middle two categories.



A Closer Look at 
Population
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Presenter
Presentation Notes
Now we chart the change itself. We again see that the story is more complex than simply “population decline”.



A Closer Look at 
Population
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Presenter
Presentation Notes
Percent change shows yet another perspective. 24 new upper income households can be more significant when there were only 115 in 2010.



Take a break!



Looking at Trends in 
Isolation

Pitfall #3



An Exercise

• Let’s imagine half of us are residents of the Near 

Eastside and half of us are residents of the Near 

Westside.

• We are all wondering how our respective 

neighborhoods are performing in terms of vacancy 

rate.



An Exercise

• Let’s look at IndyVitals to see how these two 

neighborhoods’ vacancy rates have changed since 

2010.



The Isolated Trend

Near Westside Near Eastside

Presenter
Presentation Notes
In each neighborhood, vacancy rates have declined since 2010. But is there more we can learn about those trends? Are they consistently going down? How do they compare to trends elsewhere?



Deeper Context: Time

Near Westside Near Eastside

Presenter
Presentation Notes
First we will add context by adding depth. We will look at the year-over-year trend to see if it’s more complicated. In IndyVitals we can look at the trend over time by clicking the (+) button. (Switch to IndyVitals instead of powerpoint. Once the class is at the right screen, switch back to powerpoint.)

Ask the Near Westside group what they see? What new information informs their perception of this downward trend?

Ask the same thing of the Near Eastside group.

While the trend is steadily declining in the Near Eastside, in the Near Westside it is actually climbing for the past couple years.



Deeper Context: 
Geography
Near Westside Near Eastside

Presenter
Presentation Notes
Have the class find the map tab in IndyVitals. See how the vacancy rate can vary a lot within one neighborhood area. These maps are based on census tracts.
Aggregating this information to a larger geography can be useful, but it also masks a lot of important detail.



Broader Context: County

Near Westside Near Eastside

Presenter
Presentation Notes
We’ve looked deeper into the trend. Now we are going to take a broader view of this trend by comparing this neighborhood to other areas. Let’s start with the county.

In IndyVitals, use the same chart to see how Marion County’s vacancy rate has changed since 2010.

How does this change compare to your neighborhood?

We should see that the Near Westside is beating the county trend slightly, but the Near Eastside is definitely beating the county trend. So perhaps there is something significant happening to vacancy rates on the Near Eastside.



Broader Context: Similar 
Neighborhoods
Neighborhood Vacancy 2010 Vacancy 2015 Change

Arlington Woods 23.20% 20.27% -2.9%

Crown Hill 36.92% 32.70% -4.2%

Fountain Square 33.76% 32.18% -1.6%

Mapleton / Fall Creek 35.87% 29.90% -6.0%

Martindale - Brightwood 26.53% 25.23% -1.3%

Meadows 41.09% 17.99% -23.1%

Near Eastside 33% 27.38% -5.6%

Near Northside 27.40% 22.59% -4.8%

Near NW - Riverside 32.69% 30.03% -2.7%

Near Westside 27.57% 25.50% -2.1%

Median Change -3.6%

Mean Change -5.4%

Presenter
Presentation Notes
What other geographic comparisons might make sense to put this trend in context?

(If they don’t suggest this) What about looking at neighborhoods with similar vacancy rates? Let’s find the ten neighborhoods with the highest vacancy rates in 2010 and see how they have changed.

Click the Advanced tab in IndyVitals and follow the link. (Switch to IndyVitals instead of powerpoint).
Change the year to 2010
Sort the table by vacancy rate
Select the top 10 (click the first, shift-click the 10th)
Right click and make subset
Sort subset by name
Copy these (you’ll have to type it manually) into a spreadsheet. (Mention that you can also export CSV, but it gives you all neighborhoods, all data years, so we are going to do this for now to keep it simple.)
Switch year to 2015 and copy down those vacancy rates.
Create a change column
Calculate mean and median of that change column in excel.

How does your neighborhood compare to the change in these other high-vacancy neighborhoods?



Seeing a Trend and 
Assuming Causation

Pitfall #4



Changes in Juvenile 
Charges
Let’s go to IndyVitals to look at the trends in juvenile 
charges in Butler-Tarkington / Rocky Ripple.

Presenter
Presentation Notes
Switch from the powerpoint to IndyVitals and navigate to the Butler Tarkington neighborhood area.
Click “View All” to see the indicator for juvenile crime rate.
Ask the class:
What is the juvenile crime rate here?
How has it changed over since 2010?
What does “Juvenile Crime Rate” mean? Where can we learn how this indicator is defined and calculated?
Now open the “About Data” tab. Point out that the indicator is based on charges. So these are not convictions or arrests. And point out that the charges are normalized per 1,000 population.
Now open the “Time Trends” tab.



Changes in Juvenile 
Charges

Presenter
Presentation Notes
The juvenile crime rate has dropped significantly in this neighborhood and in the county. So what can we assume this means?
At first glance this means “less crime,” right? It looks like this is caused because less illegal activity is occuring. But we have to remember that we are measuring something subjective.



Changes in Juvenile 
Charges

Charges come from:

Alleged 
Criminal 
Activity

X Enforcement

Presenter
Presentation Notes
Criminal charges are based on 1) how crime is defined and 2) how enforcement is defined. So as law and policy changes on either side of this equation, we will see the numbers change.



Indiana Juvenile Detention 
Alternatives Initiative 
Indiana has adopted JDAI in partnership with the Annie E. 

Casey Foundation.

Mission: The juvenile justice system will improve public 

safety in Indiana through the use of evidence-based 

interventions for youth and families that eliminate the 

unnecessary detention of youth, reduce disproportionate 

minority contact, improve outcomes and welfare of youth, 

save tax payer money and stimulate overall juvenile justice 

system improvement. 

Presenter
Presentation Notes
One policy change is the adoption of JDAI. Other policy changes have occurred as well, and they have led to a change juvenile enforcement and incarceration practices.



In light of these policy 
changes, how do we interpret 
the falling juvenile crime 
rate?

Presenter
Presentation Notes
If less juveniles are being charged does this mean they are committing crimes less? Does it mean we are enforcing the law less stringently? Or more evenly? Let’s look at the juvenile crime rate in this neighborhood area again, but this time broken down by race.



Presenter
Presentation Notes
In 2010, there were 131 charges against black children for every 1,000 black children in this neighborhood area, compared to only 9 per 1,000 white children.
Part of the JDAI mission is to “reduce disproportionate minority contact.”
How do you interpret this change in light of that policy priority? What questions does it cause you to ask?



What is the true crime 
rate?

Presenter
Presentation Notes
This discussion makes me want to ask “What is the true crime rate?” And that is the frustrating part. There isn’t one. If we imagine the crime rate to be a scientific measurement of people doing “bad things,” that just doesn’t exist. Because the definition of what is “bad” changes and the enforcement of the law also changes. We’ve just seen an example where enforcement changes led to a falling crime rate. The opposite also occurs. A neighborhood that is grows more active in contacting law enforcement could see an increase in the crime rate.



Confounding Variables

Total Pounds of 
Food Donated to 
Food Pantries
RISING

Pct. Of Families 
Reporting Being 
Hungry
FALLING

This looks good. Let’s keep the donations coming!

Presenter
Presentation Notes
Now we are going to look at an example of a confounding variables.



Confounding Variables

Total Pounds of 
Food Donated to 
Food Pantries
RISING

Pct. Of Families 
Reporting Being 
Hungry
FALLING

But wait, 
something 
lurks unseen.



Confounding Variables

Total Pounds of 
Food Donated to 
Food Pantries
RISING

Pct. Of Families 
Reporting Being 
Hungry
FALLING

Aha! The economy is improving generally, leading to more 
philanthropic donations and more food stability in families.

The economy is 
improving. 
Unemployment 
rate is FALLING

Presenter
Presentation Notes
After this example, ask the class if they can think of any other examples that might occur in their own work.
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