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Talk Outline

The Quarterly Census of Employment 
and Wages (QCEW)

Current Disclosure Limitation Method
Wants and Needs

Synthetic Data Approachs
● Use in Disclosure Limitation
● Synthetic Data to Produce Tables

Data Smearing
● The Method
● Application to QCEW data



QCEW

Census of Establishments
• All establishments that pay Unemployment Insurance

Total monthly employment and quarterly wages

Produces quarterly tables by industry and area

 



QCEW Cell Suppression

 For certain industries – few establishments in any 
given area = suppression

---- Primary suppression



Secondary Suppressions

 The ability to publish aggregates = many secondary 
suppressions

---- Primary suppression

---- Secondary suppression



  Problems and Desires

Problems:
- Way too many suppressions

- Coordinating secondary suppressions w. states

- May not protect data
●   Holan, S.,  Toth, D., Ferreira, M., Karr, A. (2010)

Desires:
+ Less (read no) suppressions

+ Accurate high level aggregated cells

+ Produce any requested table



  Limited Service Restaurants

Note:  This example is 
completely fabricated. 
For  illustration 
purposes only.



  Region: Along the Lake

Note:  This example is 
completely fabricated. 
For  illustration 
purposes only.



1.) Use sampled data to fit

      replace y with

2.) Replace y with

 Synthetic Data Approach



1.) Use sampled data to fit

      replace y with

2.) Replace y with

  Difficulties of Synthetic 
Data Approach

QCEW is a census 
values can be too accurate

QCEW is highly 
skewed hard to 
choose noise 
factor



  Data Smearing

1.Define distance between units 
  based on desired domains  

2.Find nearest-network of each unit

3.Synthetic value of each unit is an average of 
values from units in the network.

.Each unit represents an average of itself and the 
surrounding units



The Distance

Define a distance between units

Example on QCEW data : 



  k-Nearest Neighbor

k = 3

K(i)



  Isolated Units

j in K(i), but unit i is no other unit’s neighborhood

k = 3

K(i)



  k-network

To make sure each unit gets spread out among 
other units we expand the k-nearest neighborhood

If unit i is in j’s neighborhood than j is in i’s 
neighborhood 



  Nearest Network: k=2

Note:  This example is 
completely fabricated. 
For  illustration 
purposes only.



  Sample from Network

Draw SRS without replacement of size n ≤ k from

Selected units will be used to produce synthetic values.
- harder to identify which units are used to produce   

synthetic values

Let       be the indicator function (=1 if unit j is selected).



  The Synthetic Values

Replace micro-data values with 

Sample indicator function for unit j 

Weights to compute average

This can be repeated to produce multiple tables.



  Closed Areas

Any subset of population             is a “closed area” 
if  

Closed areas contain all units contributing data to the 
estimate.

-easy to evaluate properties for these areas

For any subset C, there exists a closed area that 
contains C.

Denote:      as the smallest closed area that contains C.



  Area of Interest is Closed 



Smaller Area: Not Closed

Note:  This example is 
completely fabricated. 
For  illustration 
purposes only.



An Area’s Boundary



  Correct Cell Estimates
“On Average” 

and

then



  Consistent Estimates



Probably OK

Note:  This example is 
completely fabricated. 
For  illustration 
purposes only.



Probably NOT Ok

Note:  This example is 
completely fabricated. 
For  illustration 
purposes only.



 



Example 2: Specific MSA
(Even Smaller Cells)



Distribution of % Difference in
Values of Cells



Smaller Cells



Even Smaller Cells



Cells Based on Variable 
not in Distance Function



  Conclusions of Empirical Results

• Allows releasing of “micro-dataset” for use in 
producing aggregated tables.

• Method seems to offer adequate protection to 
small and large establishments

• As N gets larger the cell using the synthetic data 
get closer to true value (relative difference).

• Accuracy of cell depends strongly on distance 
used.



Thank You

toth.daniell@bls.gov
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