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Five Key Questions For Comparing
ACS Data Over Time
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nere do | get the data?
nat product should | use?

nen Is a change significant?

= How do | adjust for inflation?

= What else might affect data comparisons
over time?

PRB | INFORM. EMPOWER. ADVANCE.



Where To Access Trend Data
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Choosing An ACS Data Product

When current When precise
matters most matters most
Large Small
geographies geographies
Large population Small population
groups groups
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Choosing An ACS Data Product
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Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is the Cens)
estimates of the population for the nation, states, ¢ounties, cities and towns and estimates of housing units for states and count

Yersions of this =
table are available ! Ail=lid U
for the following 16 Subject Estimate | Margin of Error | Estimate | Ma
years: 1“.;: Total 303,441 +-1,344 | 200,498
2013 b Less than 510,000 4.0% +-0.2 2.8%
2012 310,000 to 514,555 2.6% +-0.2 1.6%
2011 515,000 to 524 555 5.7% +-0.3 4 5%
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Product Considerations When
Comparing Estimates

= Compare equivalent

data products. 2008
u eg 1'year to 1'year, 2009 2009
S-year to 5-year
2010 2010
= Note: Years overlap
2011 2011

In 5-year products

= Label data 2012 2012
accordingly 2013
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When Is A Change Significant?
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. Prince George's County, Maryland
Wersions of this = = = =
table are available 1_ Households Families Married-couple families | Nonfamily households
for the following 16 Subject Estimate Margin of Error | Estimate | Margin of Error | Estimate | Margin of Error | Estimate | Margin of Error
years: 1% Total 30244 +-1,344 | 200458 +-1,918 | 117,538 +-1,844 | 102,942 +-1,709
2013 b Less than 510,000 4.0% +02| 28% +03| D&% +02| 75% +-05
2012 $10,000 to 514,598 26% +02 16% 02| D&% 02|  48% +04
2011 15,000 to 524,999 57% 03| 45% 03| 23% +-03| 98% +-06 i
2010 525,000 to 534,599 £.9% +-03 5.8% <03 25% <03 9E% +-0.5
2009 535,000 to $49,999 12.2% +-0.4 10.5% +-0.4 T4% +-0.5 16.2% +-0.9
550,000 to 574,959 19.5% +-0.4 18.2% +-0.5 15.7% +-0.7 223% +#-0.9
575,000 to 599,999 15.1% +-0.4 15.4% +H-0.5 15.6% +H-07 13.5% +H-0.7
S100,000 to $149,599 19.2% +-0.4 221% +-06 270% +-0.9 11.5% +-0.6
$150,000 to $199,999 87% +-0.4 11.1% +-0.5 15.2% +-0.7 3.0% +-0.3
$200,000 or more 5.1% 7.9% +-0.4 12.2% +-0.6 1.6% +-0.2
Median income (dollars) 73, +-1,090 | 106,850 +-1,560 51,935 +-T98
Mean income (dollars) 88, +-989 | 120,355 +-1,239 61,589 +-948
PERCENT IMPUTED
Household income in the past 12 months | 32.1% (%) (%) (%) (%) (%) (%) (%)
Family income in the past 12 months (B3] (X) 35.0% (X} [B] (X} [B] [B] M
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Trend Example: Median Income,
Prince George’s County, MD

2009-2013
2008-2012
2007-2011
2006-2010
2005-2009

Median
Income
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73,568
73,447
71,260
70,753

MOE
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818
806
789
816
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Is A Change Significant? (Statistics
Refresher)

= Sampling error is the error introduced by
taking a sample survey rather than a
complete census
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Statistics Refresher, cont’d.

= Standard Error (SE) = a measure of
sampling error

= Margin of Error (MOE) = standard error for
a given confidence interval (90% for ACS)
= MOE = 1.645 x Standard Error

= MOE used to define probable range (lower
and upper bounds) of estimate
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Lower and Upper Bounds

Estimate = 73,623 (MOE = 735)

Lower Bound
= Estimate - MOE
= 73,623 - 735 =72,888
Upper Bound
= Estimate + MOE
= 73,623 + /35 =74,358
90% of the time, “true” value will be between
lower and upper bounds of estimate
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Example: Median Income, Prince

George’'s County, MD

2009-2013
2008-2012
2007-2011
2006-2010
2005-2009

Median Income

73,623
73,568
73,447
71,260
70,753

MOE
735
818
806
789
816

Lower
72,888
72,750
72,641
70,471
69,937

Upper
74,358
74,386
74,253
72,049
71,569
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Example: Median Income, Prince

George’'s County, MD

We can be 90%
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Is the Change Significant?

= |Is margin of error wider than difference In
the estimates?

= Quick test:

= If upper and lower bounds of estimates do not
overlap, difference is significant

m Statistical test:

= If upper and lower bounds do overlap,
difference may still be significant - must test
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Example: Median Income, Prince
George’'s County, MD
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Example: Median Income, Prince
George’'s County, MD

Median Income MOE Lower Upper
2009-2013 73,623 735 72,888 74,358
2008-2012 73,568 818 72,750 74,386
2007-2011 73,447 806 4,253

2006-2010 71,260 789
2005-2009 70,753 816

Quick test: We know the changes between 2006-10
and 2009-13 are significantly different.
But what about 2009 to 20107
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Example: Median Income, Prince
George’'s County, MD
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Formula for Testing Significance

(90% confidence interval)

= Formulas:
= Absolute Value of Difference = ABS(a-b)
= SE(a) = MOE,/1.645
= SE(b) = MOE,/1.645
= SE(a-b) = v/SE,_2 + SEb?
= MOE(a-b) = SE(a-b)*1.645
= TEST: If ABS(a-b) > MOE (a-b) difference
IS significant
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Example: Median Income, Prince

George’'s County, MD

2009-2013
2008-2012
2007-2011
2006-2010
2005-2009

Median Income

73,623
73,568
73,447
71,260
70,753

MOE
735
818
806
789
816

Lower
72,888
72,750
72,641
70,471
69,937

Upper
74,358
74,386
74,253
72,049
71,569
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Example: Formula for Testing

Significance (90% conf. interval)
= Formulas:
= ABS(a-b) = 71,260 - 70,753 = 507
= SE(a) = MOE_/1.645 = 789/1.645 = 479.6
= SE(b) = MOE,/1.645 = 816/1.645 = 496
s SE(a-b) = VSE_2+SEb? = /479.62+4962 = 690
= MOE(a-b) = SE(a-b)*1.645 = 690*1.645=1135
= TEST: If ABS(a-b) > MOE (a-b) difference
IS significant
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Example: Formula for Testing

Significance (90% conf. interval)
= TEST: If ABS(a-b) > MOE (a-b) difference
IS significant
= ABS(a-b) = 507
= MOE(a-b) = 1135.1
= ABS(a-b) is less than MOE(a-b)
= Change 2009 to 2010 is NOT significant
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Online Tools for Significance Testing

= Online calculator tool:
http://pad.human.cornell.edu/acscalc/

m Excel file “calculator” available for
download from
http://www.statswmaryland.iupui.edu/topic/
acs.asp
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Inflation Adjustment
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Prince George's County, Maryland -
Margin of Percent Margin of
Subject Estimate Error Percent Error
Versions of this o " ' ) ’
fable/are availabie Unpaid family workers 244 +-100 0.1% +-0.1
:zat:‘: IR INCOME AMD BENEFITS (IN 2013 INFLATION-ADJUSTED DOLLARS)
Total households 303,441 +-1,344 | 303,441 %)
2013 Less than 510,000 12,062 695 | 40% +02
2012 510,000 to 514,999 7,750 B0 | 26% +02
201 515,000 to 524,999 17,354 894 | 57% +.03
Zh 525,000 to 534,899 20,858 +-945 | 6.9% +-03
535,000 to 549,999 37,055 +-1252 | 122% +-0.4
550,000 to 574,959 58,318 +-1,305 19.5% +-0.4
75,000 to 599,999 45,937 +H-1291 | 15.1% +0.4
$100,000 to $148,959 58,265 +-1376 | 182% +-0.4
$150,000 to $199,999 26,438 H4-1002 | 87% +-0.4
$200,000 or more 18,404 +-801 5.1% +-0.2
Median household income (dollars) 73623 +-735 () ()
Mean household income (dollars ) 88,867 +-621 (X} (X)
With earnings 285,448 +-1,434 | 87.5% +-0.3
Mean earnings (dollars) 86,198 +-650 (X) (%)
With Social Security 60,385 +-1,028 | 19.9% +-0.2
Mean Social Security income (dollars ) 15,330 +-253 () ()
With retirement income 53,474 +-1257 | 20.9% +-0.4
Mean retirement income (doliars) 34183 +-855 (X) (X)
With Supplemental Security Income 10,411 +-635 |  3.4% +.02
Mean Supplemental Sec urity Income (dollars) 8,504 +-378 By ()
With cash public assistance incoms 5,465 +-428 1.8% +H-02
Mean cash public assistance income (dollars) 4133 +-338 (%) (X}
With Food Stamp/SMAP benefits in the past 12 months 27,683 +-1,134 9.1% +-0.4
Families 200,498 +-1,918 | 200,498 %)
Less than 510,000 5,588 +-560 2.8% +-0.2
510,000 to 514,599 3,250 +-407 1.6% +-0.2
515,000 to 524,559 9,048 +-678 4.5% +-0.2
525,000 to 534,599 11,673 +-687 5.8% +-0.3
535,000 to 549,559 21,044 +-522 | 10.5% +-0.4 -
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Inflation Adjustment

m Source for inflation rate:
http://www.bls.gov/cpi/cpiurs.htm

= Inflation Adjusted to New Year =
|vledianOrigYear X (CPINewYear / CPIOrigYear)
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http://www.bls.gov/cpi/cpiurs.htm

Example: Inflation Adjustment

= Convert 2012 median
to 2013 dollars:
= Med,y, X (CPly,/CPl5y,)
= 73,568 x (342.2 ] 337.3)
= 74,637 Iin 2013 dollars

2013
2012
2011
2010
2009

Median
Income

73,623
73,568
73,447
71,260
70,753

CPIURS
342.2
337.3
330.4
320.3
315.2
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ther Caveats in Comparing Data
Over Time?
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‘Comparing ACS Data
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