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JOLTS

 Job Opening and Labor Turnover Survey (JOLTS)
 Sample Survey of US businesses 
 Frame: BLS Quarterly Census of Employment & 

Wages
 Sample Size: ~21,000 business establishments
 Since Dec 2000
 Historical Response Rate: 55%
 Item Response Rate: ~90%
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 Publish:
œ Job Opening Rate
œ Hires Rate
œ Quits Rate
œ L & D Rate
œ Other Sep Rate
œ Total Sep Rate

œ Monthly Estimates

œ Rates relative to 
      CES Employment
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Item Imputation
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Employment Change
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Employment Change

Implied
Employment Change
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JOLTS Imputation History
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Problem Matching Criteria

Nearest Current Employment

Sub Optimal
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Employment Change
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New Model 
Based 
Methodology Model donor rates

Based on Employment 
Change

2018
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Expanding (𝛿𝛿𝐸𝐸𝐸𝐸𝐸𝐸 >0)

Stable (𝛿𝛿𝐸𝐸𝐸𝐸𝐸𝐸=0)

Contracting (𝛿𝛿𝐸𝐸𝐸𝐸𝐸𝐸 < 0)



17 — U.S. BUREAU OF LABOR STATISTICS • bls.gov

Current Month

Industry

Establishment Size
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Model Donor Rate Distribution (DRD)

Random Draw from DRD

Level: Reported Emp * Imputed Rate
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Better

New Model 
Based 
Methodology Reduced Imputation 

Contribution to CES-
JOLTS Divergence

Reduced burden on 
JOLTS program 
office
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Limitations
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Limitations
Little Data 
in each 
imputation 
cell

High Variance

Distributional Skew

Asymmetrical
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Meanwhile…

JOLTS 
State 
Estimation

Model Based (since 2018)

Impute JOLTS data for entire 
QCEW data using monthly QCEW 
employment change along with 
JOLTS Historical data

Ratio adjust model estimates at 
regional level
(imputed JOLTS/estimated JOLTS) 
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JOLTS 
State 
Estimation

Bayesian (QCEW model prior, 
posterior informed by reported JOLTS 
data

Terrance Savitsky, Julie Gershunskaya

https://www.bls.gov/osmr/research-
papers/2023/pdf/st230090.pdf
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JOLTS Item 
Imputation If we can impute 

QCEW records using 
employment change 
and historical JOLTS 
data, why could we 
not impute JOLTS 
data using historical 
JOLTS data?
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MOTIVATION
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Hurdles Current data reflects current 
seasonality and business cycle 
effects

Historical data does not

How to tailor imputed values 
based upon historical data to 
reflect current seasonality and 
business cycle effects

Hurdles to Using Historical Data
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JOLTS Seasonality and Business 
Cycle Effects
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Solution

 Impute for item-respondents (time t)
 Each item respondent: imputed, reported values
 Sum imputed values for each JOLTS variable (t)
 Sum reported values for each JOLTS variable (t)
 Calculate ratio (R) of imputed to reported (t)
 Impute (I) for item-non-respondents (t)
 R * I
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Ratio of 
Imputed 
to 
Reported

Ratio ~ 1 when current 
mean nears historical mean

Ratio > 1 when current 
mean above historical mean

Ratio < 1 when current 
mean below historical mean
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Item Imputation using JOLTS 
Historical Data

Classify All historical item reporters by 
classification scheme used in 
State QCEW model (2 million +) 
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Classification Scheme



33 — U.S. BUREAU OF LABOR STATISTICS • bls.gov33 — U.S. BUREAU OF LABOR STATISTICS • bls.gov

Classification Scheme

Classification

~2.1 million historical 
item reporters

Classified into 720 
imputation cells
      (11 x 3 x 20)
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JOLTS Data by Employment Change

Benefit of 
using 
Historical 
Data

Rather than 3 categories 
there are now 11

Current imputation gets 
‘direction’ but not 
‘magnitude’ effect

Using historical data gets 
both
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Summarize

 For each of the 720 imputation cells (ic) and 
for all 6 JOLTS variables calculate:
œ (𝑥̅𝑥𝑣𝑣,𝑖𝑖𝑖𝑖, 𝑠𝑠𝑣𝑣,𝑖𝑖𝑖𝑖)  for each v,ic
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Current Item Respondents

 Imputed Value= Reported Employment * 𝑥̅𝑥𝑣𝑣,𝑖𝑖𝑖𝑖

 Each Item respondent now has 
œReported Value
œImputed Value
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Calculate Ratio

 For each JOLTS variable (v)
œCalculate weighted sum of imputed values
œCalculate weighted sum of reported values
œWeight = sample weight
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Calculate Ratio

 For each JOLTS variable (v)
œCalculate weighted sum of imputed values (WSI)
œCalculate weighted sum of reported values (WSR)
œWeight = sample weight Ratio Ratio (R) of WSI to 

WSR 

Will be used when 
imputing item non-
respondents

Each month, one R 
for each JOLTS 
variable 
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Current Item Non-Respondents

 Classify Item Non-respondents like Item 
Respondents

 Imputed Value= draw from N(𝑥̅𝑥𝑣𝑣,𝑖𝑖𝑖𝑖, 𝑠𝑠𝑣𝑣,𝑖𝑖𝑖𝑖)* 𝑅𝑅𝑣𝑣,𝑡𝑡
 If N(𝑥̅𝑥𝑣𝑣,𝑖𝑖𝑖𝑖, 𝑠𝑠𝑣𝑣,𝑖𝑖𝑖𝑖)  < 0, then N(𝑥̅𝑥𝑣𝑣,𝑖𝑖𝑖𝑖, 𝑠𝑠𝑣𝑣,𝑖𝑖𝑖𝑖)  =0.

œSince JOLTS rates can not be less than 0
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Incremental Improvement

 Using 𝑅𝑅𝑣𝑣,𝑡𝑡 allows historical data derived imputed values to:
œHave the positive attributes of using only current data

– Seasonality
– Business Cycle effects

œUses massively more data than with using only current 
data

– Reduces variance of imputed values
– Finer gradation of employment change

• Gets at ‘direction’ AND ‘magnitude’
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Thanks



42 — U.S. BUREAU OF LABOR STATISTICS • bls.gov

Mark Crankshaw
Bureau of Labor Statistics

2024 FCSM Research and Policy Conference
October 24, 2024
College Park, MD

JOLTS Item Imputation using 
Historical JOLTS data


	JOLTS Item Imputation using Historical JOLTS data
	JOLTS
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Item Imputation
	Slide Number 7
	Employment Change
	Employment Change
	Slide Number 10
	JOLTS Imputation History
	Slide Number 12
	Employment Change
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Better
	Limitations
	Limitations
	Slide Number 22
	Meanwhile…
	Slide Number 24
	Slide Number 25
	MOTIVATION
	Slide Number 27
	JOLTS Seasonality and Business Cycle Effects
	Solution
	Slide Number 30
	Item Imputation using JOLTS Historical Data
	Classification Scheme
	Classification Scheme
	JOLTS Data by Employment Change
	Summarize
	Current Item Respondents
	Calculate Ratio
	Calculate Ratio
	Current Item Non-Respondents
	Incremental Improvement
	Thanks
	JOLTS Item Imputation using Historical JOLTS data

