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Downloads  
Email: Frances.Burden@usdoj.gov  to receive the following 3 

documents from this presentation: 

 

A. PowerPoint presentation 

B. Excel spreadsheet: 

(1) Original Data 

(2) Working Data 

(3) Summary Table 

(4) Standard Errors & Coefficients of Variation 

C. Word document summarizing steps (cheat sheet) 
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Overview of Presentation  

(1) Discussion of ACS and PUMS data 

(2) Accessing LEP information 

(3) Accessing LEP * Poverty information 

(4) Using Excel to manipulate the LEP * Poverty  

(5) Summarizing LEP * Poverty information 

(6) Further considerations 

 



Part 1: Discussion of ACS and 
PUMS Census Data 



US Census Data: Overview 

Decennial Census: Two Parts 
 

1. A set of questions administered to all housing units. 
 Count the population 
 Gather basic demographic information (e.g., age, sex, race of US 

population) 
 

2. An additional set of questions administered to a sample 
of housing units. 
 More detailed demographic, housing, social and economic 

information 
 Known as the “long form” 
 This is where we find data on income level, language ability, 

employment, etc… 
 Also known as the American Community Survey (ACS) 

 

 



US Census Data: ACS 

In 2005, the Census Bureau launched yearly 1% 
estimates of the American Community Survey 
(ACS). 

– The ACS replaces the long form 

– ACS is now collected continuously from a national 
sample of housing units. 

– Time Periods Available: 

• 1-year estimates 

• 3-year estimates  

• 5-year estimates 

 



US Census Data: Pros 

ACS estimates are helpful: 
– Rolling data collection means that data is more timely. 

• Ex: We no longer need to use 1990 data to describe populations in 1999. 

– Longitudinal data is easily accessible for certain geographic areas. 
• E.g., National, state, congressional districts. 

– We can look at crosstabs between two variables. 
• With pre-2005 census data we used to know how many LEP populations existed 

and how many individuals who were above/below the Federal Poverty Line existed.  

• Unless Census cut the data, we did not know the intersection of these two 
variables. 

• With PUMS, we know download a dataset and can see the intersection of these 
two variables. 

– But we can only examine this intersection using a 
lengthier process… 

 

 



US Census Data: Precautions 

• Census has recommended that users should not compare 1-year data with 
3- or 5-year data. 

– So, if you wanted to compare a large city with 65,000 people to a small city 
with less than 20,0000 people even though the large city estimates has 1-, 3-, 
and 5-year estimates you would need to select the 5-year estimate to be 
comparable with the smaller city. 

• Need to balance precision with currency: 

– Precision 

• Generally, the larger the sample then the lower the margin of error. 

• For rare populations, the use of larger samples is highly recommended. 

– Currency of estimates 

• If we want to know about current LEP populations use most recent estimate 
possible.  

 

 



US Census Data: Precautions 

• Moving Averages Make It Difficult to Compare Variables Over Time 

– Thus, overlapping 5-year estimates should not be compared 

• Ex: Comparing 2008-2012 and 2009-2013 ACS estimates of LEP 
populations contains 4 overlapping years (i.e., 2009, 2010, 2011, 
and 2012). This means only 20% of the estimate is new! 

• For 3-year estimates only 33% of the estimate is new. 

 

• Even 1-yr estimates are collected every month, so certain new populations 
may be underrepresented. 

– Ex: Refugee populations that arrive mid-year will only be counted for 
those 6 months by the surveys which are deployed monthly.  

 

• Tough to compare ACS data to decennial census long form data.  

 

 



Part 2: Accessing Census Data on 
LEP Residents 



Using the U.S. Census:  
American Fact Finder 

 

So, I want to know how many LEP individuals 
live in the United States. 

 

(1) Identify a research question. 

– How many LEP individuals live in the US? 

 

(2) Go to American Fact Finder 

– www.factfinder.census.gov 

 



(3) Select Advanced Search 

 



(4) Select Show Me All 

(3) Select Advanced Search 

 

(4) Select “Get Me Started” 

  



(5) Select Topics tab 



(6) Select English Usage & Language 
Spoken at Home  



(7) Identify your table: B16002 



(8) Examine the Dataset 



So, we know the number of LEP residents in the 
United States (or any geographic area of 
interest).  

 

But, we do not know how many LEP 
residents are below the poverty line. 

 

How do we obtain this data? 



Part 3: Accessing Census Data on 
LEP Residents Above & Below 

the Federal Poverty Line 



Part 2: Examine the # of LEP 
residents & the # of FPL  

Part 3: We want to know the # 
of LEP residents who are 
above/below the FPL 

English 
Speaker 

Limited 
English 
Proficiency 

At or below 
the poverty 
level # # 

Above the 
poverty 
level # # 

Variables # 

English Speakers # 

Limited English 
Proficiency 
Individuals 

# 

At or below the 
poverty level # 

Above the poverty 
level # 



US Census Data: ACS 
ACS is a sample of US residents, 

so we can identify the 
intersection of LEP * Poverty 

• Let’s say that we know that Joe is 
LEP & above the FPL. 

• US Census gives us a weight 
which we lets us know how many 
Joes there are in the U.S. 

• We can then sum the information 
for this sample of people and 
identify how many individuals are 
in each of the 4 cells.  

• We use Data Ferrett to access 
this data.  

English 
Speaker 

Limited 
English 
Proficiency 

At or below 
the poverty 
level # # 

Above the 
poverty level 

# # 



(1) Dataferrett.census.gov 



(2) Click Launch DataFerrett & Run 



(3) Enter your email address & OK  



(4) Click Get Data Now 



(5) Select 5-Year Estimates - PUMS 



…or PUMS Sample & View Variables  



(6) Select Topics – Selectable Geographies & 
Population & Housing and Search Variables 



What Variables Do We Need?  
• Geography 

– ST: (i.e., Nation, State, Region) 

• Limited English Proficiency 

– LANX: Language other than English spoken at home 

– LNGI: Limited English speaking household 

– ENG: Ability to speak English 

• Poverty 

– HINCP: Household income (past 12 months) 

– ADJINC: Adjustment factor for income 

– NP: Number of persons in household 

• Weight 

– PWGTP : A weight that brings when applied brings the 
sample close to the true population. 

 



(7) Add Variables to your Data Basket 

 



(8) Select format & Click Download 

 



Part 4: Manipulating the LEP * 
Poverty Data in Excel 



First, open this dataset in statistical 
software package (Excel) 



Then, Get the Poverty Measures 
• We need the Federal Poverty Thresholds 

www.census.gov/hhes/www/poverty/data/threshld 

 



Save and Open Excel File: thresh14 



Steps for Manipulating Excel:  
Our Game Plan 

 

• Step 1: Calculate 2014 household income 

• Step 2: Create Poverty thresholds (1 to 9+ person) 

• Step 3: Collapse Family measures (1 to 5+ person) 

• Step 4: Sum the Poverty Data 

• Step 5: Identify LEP and non-LEP populations 

• Step 6: Sum the LEP Data * Poverty Data 



Note for real data: First, filter it! 

• Filter button: 

– Remove HINCP anything at or under -60000 

– Remove LANX=0 



Step 1: Calculate 2014 household 
income 

• Adjust the Income using ADJINC 

– Income2014=HINCP*ADJINC 

• I made my Income2014 column in K 

– Select the Income2014 column, Control+D (to 21694) 

 

 

 



Step 2: Create Poverty Thresholds 

• Poverty threshold number depends on the 
people per household 

• We calculate from 1 up to 9+ people per 
household 

– Ex: Threshold for 1 person household = $12,071 

– Ex: Threshold for 9+ person household = $49,021 

 



Categories: PV1 and PV2 

• PV1= Under the Poverty Threshold 

• PV2= Over the Poverty Threshold 

– “Fam1PV1” = 1 person household, in poverty 

– “Fam9PV2” = 9 or more person household, above 
poverty 



How to record PV1 and PV2 

 

• To record out of two options, we can use 
dummy variables. 

• If the category applies, Excel enters “1”. 

– If not, “0”. 

– Example: If a family of 3 has an Income2014 of 
$10,000, Excel will enter “1” under PV1 and “0” 
under PV2. 



How to record PV1 and PV2 

• For us, we will create a function that will 
record the number of people it represents 
(PWGTP) instead of the “1”. 

• PWGTP = Person’s weight 

– Not in lbs., but rather how many of the same 
exact situations of this individual exists in the state 

 



This is what it looks like in my Excel 
spreadsheet: 

• I started my FamPV columns from M 



How to write the function 

PV1 

• =IF(AND(D2=1,K2<=12071), E2, 0) 

• =IF(AND(D2=2,K2<=15379), E2, 0) 

• =IF(AND(D2=3,K2<=18850), E2, 0) 

• =IF(AND(D2=4,K2<=24230), E2, 0) 

• =IF(AND(D2=5,K2<=28695), E2, 0) 

• =IF(AND(D2=6,K2<=32473), E2, 0) 

• =IF(AND(D2=7,K2<=36927), E2, 0) 

• =IF(AND(D2=8,K2<=40968), E2, 0) 

• =IF(AND(D2>=9,K2<=49021), E2, 0)  

 

 

PV2 

• =IF(AND(D2=1,K2>12071), E2, 0) 

• =IF(AND(D2=2,K2>15379), E2, 0) 

• =IF(AND(D2=3,K2>18850), E2, 0) 

• =IF(AND(D2=4,K2>24230), E2, 0) 

• =IF(AND(D2=5,K2>28695), E2, 0) 

• =IF(AND(D2=6,K2>32473), E2, 0) 

• =IF(AND(D2=7,K2>36927), E2, 0) 

• =IF(AND(D2=8,K2>40968), E2, 0) 

• =IF(AND(D2>=9,K2>49021), E2, 0) 

 

 

• Copy and paste these 
respective functions into 
Excel for each category 

• Select column, Control+D 
 

In real data, you’ll want to make sure 
your variables match up—double 
check the letters in the equations! 



Example Function 

• Fam1PV1 =IF(AND(D2=1,K2<=12071), E2, 0) 

 

• Says: If the # of people in household is 1, and their 
income is at or below $12,071, then enter “24”. 

 



Step 3: Collapse Family Measures 

• For our use, only need range of 1 to 5+ person 

• We make a Fam5_PlusPV1 and a 
Fam5_PlusPV2 category 

 

o Fam5_PlusPV1: Fam5PV1+Fam6PV1+Fam7PV1+Fam8PV1+Fam9PV1 

o Fam5_PlusPV2: Fam5PV2+Fam6PV2+Fam7PV2+Fam8PV2+Fam9PV2 

 



How to write the function 

• Fam5_PlusPV1 

=U2+W2+Y2+AA2+AC2 

 

 

 

• Fam5_PlusPV2  

=V2+X2+Z2+AB2+AD2 



Step 5: Sum the Poverty Data 

• Putting everything together to find Poverty 
percentages 

• Find the sum of each category: 
 Fam1PV1 

 Fam1PV2 

 Fam2PV1 

 Fam2PV2 

 Fam3PV1 

 Fam3PV2 

 Fam4PV1 

 Fam4PV2 

 Fam5_PlusPV1 

 Fam5_PlusPV2 

 

 



Select the SUM function from the upper left 
corner: 
 
 
 
Select the whole column you want to sum: 
 



Going all the way to the bottom of the data… 



Sum PV1 and PV2 

• Now, add all PV1 together, and all PV2 
together 

 

• In example dataset: 

– PV1 = 69901 

– PV2 = 370303 



Step 6: Sort by LEP and non-LEP  

• LANX=0 has been deleted out 

– Fewer than 5 years old 

• Recoding LEP and non-LEP population: 

– We want six categories: 

• LEP 

• nLEP 

• LEP*PV1 

• LEP*PV2 

• nLEP*PV1 

• nLEP*PV2 

 

 



The Variables for LEP data 

• ENG = ability to speak English 

– 1 = very well, 2 = well, 3 = not well, 4 = not at all 

• LANX = language other than English spoken 

– 1 = Yes, speaks another language, 2 = No, speaks 
only English 

• LNGI = limited English speaking household 

– 1 = at least one person speaks English ‘very well’, 2 
= no one in the household speaks English ‘very 
well’ 



How to find LEP and nLEP 

• LEP: =IF (AND(G2=1, OR(F2=2, F2=3, F2=4)), E2, 0) 

• nLEP: =IF (OR(F2=2,F2=1), E2, 0) 

 

 

 

 

 

 

 

• We are using LANX, ENG and PWGTP 

• In this example, the formula reads as: “If the household speaks another 
language and their ability to speak English is ‘well’, ‘not well’ or ‘not at all’, 
assign that data point to the LEP category.”  



How to find cross tabulations 

• LEP*PV1: =IF(AND(AG2>0, OR(M2>0, O2>0, Q2>0, S2>0, AE2>0)), 

M2+O2+Q2+S2+AE2, 0) 

• LEP*PV2: =IF(AND(AG2>0, OR(N2>0, P2>0, R2>0, T2>0, AF2>0)), 

N2+P2+R2+T2+AF2, 0) 

• nLEP*PV1: =IF(AND(AH2>0, OR(M2>0, O2>0, Q2>0, S2>0, AE2>0)), 

M2+O2+Q2+S2+AE2, 0) 

• nLEP*PV2: =IF(AND(AH2>0, OR(N2>0, P2>0, R2>0, T2>0, AF2>0)), 

N2+P2+R2+T2+AF2, 0) 



Sum these cross tabulations 

Going all the way to the bottom of the data… 

Should total 

440204 

Should total 

440204 

 



Part 5: Summarizing LEP * 
Poverty Information in a Table 



Create Table Using Excel 

• We will use the numbers to create an easy-to-
read table: 

 



Finding Percentages and Totals 

• You can do this all sorts of ways, but the most 
important components are: 

– Totals of the categories: LEP, nLEP, PV1, PV2, 
LEP*PV1, LEP*PV2, nLEP*PV1, nLEP*PV2  



Then, Percentages: 

• Percentages are read ACROSS 

– Ex: “Out of all English speaking residents of State 
1, 15.5% are in poverty” 

 

 

 

 

– However, the exception is that the right column 
for Total is read vertically: “Only 2.4% of the 
residents of State 1 are LEP” 



Part 6: Further Considerations 



Further Considerations 

1. What source of data did you use? 

– American Fact Finder? 

– Data Ferrett? 

2. Stability of the estimates 

3. Geographical considerations 

4. Limitations of Excel 



(1) Considerations: AFF or PUMS? 
 • What type of data do you need: 

– Do you need a single variable? (e.g., LEP) 

• If you use American Fact Finder the data is tabulated by 
Census 
– They have considered Margin of Errors and Geography so you 

don’t have to when using this data source 

– Do you need the intersection of two variables? (e.g., 

LEP * Poverty) 

• Or, did you use Data Ferrett to access your dataset? 

• PUMS is a sample of houses/individuals 

• Because this is a sample we need to consider:  
– Margins of Error & Standard Errors & Coefficient of Variations 

– Geographic areas of analyses 

 

 



(2) Consideration: Stability of Estimates 
 • Stability of Estimates: 

– Remember not everyone has been surveyed 

• We are looking at a sample of households/individuals. 

– Assess the impact of sampling on our estimates? 

• Or assess the amount of error in these estimates 

• 4 Measures that will help us: 

– Standard Errors (SE): 

• Measures the variability of an estimate due to sampling 

– Margin of Errors (MoE): 

• Measures the precision of an estimate given a 
confidence level 

• Census recommends we use a 90% confidence level 

 



(2) Consideration: Stability of Estimates 
 • Generally, the bigger the MoE, the less confident we 

are about the estimate. 

– Confidence Intervals (CIs): 

• Gives us a range of numbers we are confident that the 
estimate falls in. 

– Coefficient of Variation (CoV): 

• A measure of the relative amount of sampling error 
associated with the estimate 

• Most importantly we can use 15% as our cut off point 
 

Luckily, we only need to worry about calculating 
Standard Errors and Coefficients of Variation 

 

 



(2) Stability: Calculating SEs 



(2) Stability: Calculating SEs 

 Citation:  

 

2010-2014 ACS 

5-year PUMS 

Accuracy of the 

Data 

Design Factors 

for State 1: 

 

• LEP Status = 

1.3 

• Household 

Income = 1.5 

 

Use the highest 

of the DFs. 

State 1 



(2) Stability: Calculating SEs 



(2) Stability: Calculating Coefficients of 
Variation 



(2) Stability: Calculating CoVs 

Note: If you format the excel cells as percentages then you 

will not need to multiply the formula by 100. 

All of these CoVs were beneath 

15.0%. 

 

This means the estimates are 

stable. 



(3) Geographical Considerations 
 The number of records for estimates grow as: 

 The number of years of estimates is increased 

 5- year estimates have more records than 3-year 
estimated, which have more records than 1-year 
estimates. 

 The geographical unit gets larger 

  National estimates are larger than state estimates, 

 State estimates are larger than county estimates, 

 When examining cities, you need to ensure that 
the borders of the PUMA match those of the city 
(or Metropolitan Statistical Area). 

 

 

 



Comparison of MOEs 

Total 
2000 Pop 

Non-
citizens 

MOE 
2000 

Total 
2006 Pop 

Non-
citizens 

MOE 1 
year 

MOE 3 
years 

MOE 5 
years 

Dallas, TX 1,188,204 234,829 2,723 1,192,538 259,182 11,894 6,867 5,319 

Youngstown, 
OH 

82,026 559 113 70,459 951 322 186 144 

Confidence Intervals = +/- MoE 

 

Dallas: MOE Year 1 Estimates  =        247,288 and 271,076   

 

Youngstown: MOE Year 1 Estimates =       629 and 1,273 

(3) Geographical Considerations 



US Census Data: ACS 

 

 

 

 

 

Level of Geography 1-Year 
Estimates 

3-Year 
Estimates 

5-Year 
Estimates 

National 
      

State 
      

Congressional Districts 
      

Public Use Microdata Areas 
    

Counties/ County Equivalents 
  

Metropolitan Statistical Area 
  

Census Tracts 
  

Block Groups 
  



(4) Limitations of Excel  
Finally, Excel has a row size limit that varies depending on the 

version you are using. 





(4) Limitations of Excel  
Therefore, it will be necessary to consider the 

size of your dataset. 

Estimates: 

 National-Level Estimates will be a problem. 

 Use the 1-year ACS estimates, or 

 Use the 5-year ACS estimates but perform these 
analyses in state clusters and then sum the data in a 
separate excel sheet. 

 State-Level Estimates will be fine 

 Smaller geographical estimates (e.g., counties, 
PUMAs, cities) will also be fine, but 

 Be careful about the stability and look at your CoVs 

 



 

Thank you. 

 

Questions?  

(if we have time) 

 

Follow up questions can be sent to: 

 

LEP@usdoj.gov 


