
Presentation for

American Community Survey

Data Users Conference

May 12, 2015

Joel A. Alvarez & Joseph J. Salvo

Population Division

Small Area Data Aggregation

Lessons from New York City’s ACS Aggregation Tool







Selected Census Tracts: Manhattan 169, 173, 175, 179



Four Approaches to Error Estimation

1. Count estimates

2. Percent estimates

3. Median estimates

4. Mean estimates

Aggregate MOE

Calculated for:

Method of

Calculation

General approximation formula

General approximation formula

and published percent formula

Modified ACS PUMS formula

Generalized Variance Functions

(GVFs)



Aggregating Margins of Error (MOEs)

Using General Approximation Formula

Tract 1

Estimate = 100

MOE = 8

Tract 2

Estimate = 100

MOE = 2

Aggregate of

Tracts 1 & 2

Estimate = 200

MOE = 8.25

Formula = Square root of the sum of the squared MOEs

= 
√

(82 + 22)

MoE Calculation

=
√

(64 + 4)

= 
√

(68)

=  8.25

MOE aggregate = 
√

∑ (MOE2 + MOE2 + …)



Note: MOEs associated with estimates of zero were omitted.
Source: U.S. Census Bureau, American Community Survey, 2009-2013 Summary File

Population Division-New York City Department of City Planning

Median Percent Deviation from Published MOEs

Count Estimates Calculated in NYC Census FactFinder

New York City Tracts to PUMAs, 2009-2013 ACS Summary File

Variables Analyzed



Mean

Median

St. Deviation

10th Percentile

90th Percentile

2.4%

1.8%

7.9%

-7.5%

12.4%

Note: MOEs associated with estimates of zero were omitted.
Source: U.S. Census Bureau, American Community Survey, 2009-2013 Summary File

Population Division-New York City Department of City Planning

Average Percent Deviation from Published MOEs

Count Estimates for Bachelor’s Degree Variable

New York City Tracts to PUMAs, 2009-2013 ACS Summary File



Aggregate Margins of Error for Percentages

General Approximation Formula

Along with

Percent MOE Formula

MOE aggregate = 
√

∑ (MOE2 + MOE2 + …)



Note: MOEs associated with estimates of zero were omitted.
Source: U.S. Census Bureau, American Community Survey, 2009-2013 Summary File

Population Division-New York City Department of City Planning

Median Percent Deviation from Published MOEs

Percent Estimates Calculated in NYC Census FactFinder

New York City Tracts to PUMAs, 2009-2013 ACS Summary File

Variables Analyzed



Variables Requiring Modified ACS 

PUMS Formula to Produce

Margins of Error

1. Median age (years)

2. Median household income (dollars)

3. Median family income (dollars)

4. Median nonfamily income (dollars)

5. Median earnings for workers (dollars)

6. Median earnings for male full-time, year-round workers (dollars)

7. Median earnings for female full-time, year-round workers (dollars)

8. Median value of owner-occupied units (dollars)

9. Median gross rent of occupied units paying rent (dollars)

Medians



Median Percent Deviation from Published MOEs

Median Estimates Calculated in NYC Census FactFinder

New York City Tracts to PUMAs, 2009-2013 ACS Summary File

Variables Analyzed



1. Average household size

2. Average family size

3. Mean travel time to work (minutes)

4. Mean household income (dollars)

5. Per capita income (dollars)

6. Average household size of owner-occupied unit

7. Average household size of renter-occupied unit

Means

Variables Requiring Generalized 

Variance Functions (GVFs) to 

Produce Margins of Error



Median Percent Deviation from Published MOEs

Mean Estimates Calculated in NYC CFF

New York City Tracts & ZCTAs, 2009-2013 ACS Summary File

Variables Analyzed



Source: U.S. Census Bureau, American Community Survey, 2009-2013 Summary File

Population Division-New York City Department of City Planning

Coefficient of Variation (CV) for Average Household Size of Renter 

Occupied Housing Units by Housing Unit Sample Size

New York City Tracts and ZCTAs, 2009-2013 ACS 

Initial GVF



Conclusions

Count estimate MOEs produced using the general 

approximation formula do not vary greatly from published MOEs 

in New York City

There is little correlation between number of tracts aggregated 

and deviation from published MOEs

MOEs for percents using general approximation and percent 

MOE formulas do not vary greatly from published MOEs

Alternatives to general approximation formulas, including 

Generalized Variance Functions and modified PUMS formulas, 

can be used to produce reasonably reliable error estimates

These approaches to MOE estimation can be used with 

confidence in aggregating ACS data, but we encourage further 

research that evaluates these approaches in other geographies



Web Links

• New York City Department of City Planning 

Population Division website: 

www.nyc.gov/population

• New York City Census FactFinder: 

maps.nyc.gov/census/


