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The LEHD ConceptThe LEHD ConceptThe LEHD Concept

• Use existing data to 
link multiple sources
• Create new data and 
products
• Reduce cost and 
respondent burden
• Make data available 
while protecting 
confidentiality
• Enhance Census 
Bureau operations

New data and 
products
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What is 
Local Employment Dynamics?

What is What is 
Local Employment Dynamics?Local Employment Dynamics?
A voluntary partnership between the 

states and the Census Bureau
States supply quarterly worker and 

business wage records
Census Bureau merges the state 

records with other data to produce new 
data and products:

a longitudinal national frame of jobs
an associated data infrastructure 
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Three Web-based ProductsThree WebThree Web--based Productsbased Products

• QWI Online
– Flagship product on Quarterly 

Workforce Indicators

• On The Map
– Mapping tool to show where workers 

work and live with companion reports

• Industry Focus
– Top industries and local workforce 

characteristics 
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Local Employment DynamicsLocal Employment Dynamics
LLocal

• State, county, metro areas, workforce 
investment areas, block groups (On The Map)

EEmployment
• Demographics (age and sex)
• Industry
• Earnings

DDynamics
• Quarterly (as far back as 1990, as recent as 9 months ago)
• Job gains, losses, and flows
• Hires, turnover, and separations
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QWI OnlineQWI Online 2-, 3-, and 4-
digit NAICS 
code

8 age 
categories

Entries updated  
instantaneously
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On The Map
LEHD’s online dynamic 

mapping tool

On The Map
LEHD’s online dynamic 

mapping tool

15 states online
3 states are 
joining

Where do workers live?
Where do people work?
Companion reports on   
age, earnings, and    
industry

User select areas
Block is base unit for 
display; block group is base 
unit for report  
Modular geographic layers 
such as community colleges 
and zip codes
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On the Map:  
Maps and 
Reports

On the Map:  
Maps and 
Reports
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Where should Scott AFB look to Where should Scott AFB look to 
recruit civilians gained by BRAC?recruit civilians gained by BRAC?
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LED On the Map: Where People Go to Work
Springfield, MO Tornado Track 
March 12, 2006

LED On the Map: Where People Go to WorkLED On the Map: Where People Go to Work
Springfield, MO Tornado Track Springfield, MO Tornado Track 
March 12, 2006March 12, 2006

Where do people who live in the path of the tornado work?  
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How do they do that?How do they do that?
Confidentiality Protection MethodsConfidentiality Protection Methods

What we are using in 
the applications and 
are moving to:

• Noise infusion
• Synthetic data

What we 
experimented with and 
rejected:

• Suppression
• Raking to related 
BLS estimates
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Core Problem

• Disclosure avoidance system is required to protect 
the information about individuals and businesses 
that contribute to
– Confidential unemployment insurance (UI) wage records
– Confidential Quarterly Census of Employment and Wages 

(QCEW, also known as ES-202) reports
– Confidential information from Census Bureau demographic 

data that have been integrated with these sources.
• Primary concern of the confidentiality protection 

mechanism is cells that reflect data on few a 
individuals or a few establishments/firms.
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Definitions of Protection Provided by 
the QWI Noise Infusion System
• Data are considered protected when “aggregate cell 

values do not closely approximate data for any one 
respondent in the cell” (Cox and Zayatz, 1993, pg. 5)

• In the QWI confidentiality protection scheme, 
confidential micro-data are considered protected by 
noise infusion if
1. Any inference regarding the magnitude of a particular 

respondent’s data differs from the confidential quantity by at 
least c% even if that inference is made by a coalition of 
respondents with exact knowledge of their own answers, or

2. Any inference regarding the magnitude of an item is 
incorrect with probability no less than y%, where c and y 
are confidential but generally large
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Quality of the Released Data

• The confidentiality-protected data must be 
inference-valid for a well-defined set of 
analyses

• We show that
– The theoretical properties of the disclosure 

avoidance system are designed to maintain 
analytical validity for

• trend analysis;
• in practice, the released data are not biased;
• in practice, the time-series properties of the released 

data remain intact.
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Layers of the QWI Protection System

Layer 1: Multiplicative noise-infusion at the establishment level, 
with three very important properties

• Every establishment-level data item is distorted by some minimum 
amount

• The distortion amount and direction are time-invariant: data are 
always distorted in the same direction (increased or decreased) by the 
same percentage amount in every period, for a given establishment

• When estimates are created by aggregating over establishments by
geography, industry, ownership, sex and age group, the effects of the 
noise infusion cancel out for the vast majority of the estimates

• Estimates that would be primary suppressions or ones that are 
substantially different from the same estimate based on the raw 
confidential data are flagged as “substantially distorted to protect 
confidentiality.”
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Layers of the QWI Protection System 
(II)

Layer 2: Weighting of estimates at higher 
levels ( e.g., sub-state geography and 
industry detail)

• Construct weights such that state-level 
beginning-of-quarter employment for all 
private employers matches the first month in 
quarter employment in QCEW.

• This establishment-level weight is used for 
every indicator in the QWI.
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Layers of the QWI Protection System 
(III)
Layer 3: Small-cell editing (Suppression or synthesis)
• Some aggregate estimates are based on fewer than three persons or 

establishments.
• Currently, these estimates are suppressed and a flag set to indicate 

suppression.
• In experiment version of the QWI disclosure avoidance system and in 

the current version of OnTheMap, these estimates are replaced with 
synthetic values.

– Note: Editing is only used when the combination of noise infusion and 
weighting may not distort the publication data with a high enough 
probability to meet the criteria cited above.

– Estimates of employment and related quantities are subject to editing.
– Dollar measures like payroll and wages/employee are not.
– Regardless of small-cell editing, all published estimates are still based on 

the noise-infused data
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Basic Noise Factor Distribution

A random factor δ is created using the distribution above, where a
= 1 + c/100 and b = 1 + d/100 are constants chosen such that the 
true value is distorted by a minimum of c percent and a maximum 
of d percent.
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Distribution of the Noise Factor
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Specific Formulas: Magnitudes

For estimates of employment or payroll 
(magnitude data)

jtjjt XX δ=*
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Specific Formulas: Ratios

For estimates of two magnitudes (payroll per 
employee)

)(
*

jt

jt
jjt YB

Y
ZY δ=
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Other Considerations

• Only two of three may be released of 
magnitude, base, ratio

• Non-linear functions of the micro-data 
(e.g, job creations and destructions) 
require special methods (developed for 
the QWI but not discussed here)
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Item Suppression or Synthesis

• Some disclosure risk remains for employment estimates based 
on very few entities in a cell (fewer than three individuals or 
employers)

• Item suppression based on the number of either workers or the 
number of employers that contribute data for that item in a cell k 
in time period t, where a cell represents a particular 
combination of ownership x geography × industry × age × sex.

• Because of noise infusion, no complementary suppressions are 
needed

• Some denominators may be zeroes - the ratio or rate cannot be 
computed.

• All suppressions are replaced by synthetic values in the 
experimental system.
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Protection: Employment
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Protection: Employment
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Contact UsContact Us

Program Manager
Jeremy.S.Wu@census.gov

Comments/Suggestions
dsd.local.employment.dynamics@census.gov

mailto:Jeremy.S.Wu@census.gov
mailto:dsd.local.employment.dynamics@census.gov
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