JOLTS Item Imputation using
Hlstorlcal JOLTS data
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JOLTS

B Job Opening and Labor Turnover Survey (JOLTS)
® Sample Survey of US businesses

B Frame: BLS Quarterly Census of Employment &
Wages

m Sample Size: ~21,000 business establishments
m Since Dec 2000

m Historical Response Rate: 55%

B |[tem Response Rate: “90%
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Job Openings and Labor Turnover Report U.S. Department of Labor
Bureau of Labor Stalistics, JOLTS DCC, 61 Forsyth Stresl SW, Rm 7T50, Afanta, GA 30303 | Phone. (B00) 3414620/ FAX (BOD) BTE-2815 / waw. bis. gov

Thiss repoet is authorized by 23 U.S.C.2 Your volunlary cooperation is nesded 1o make the results of fis sunvey
comprehensive, acourale, and timely. The Bureau of Labar Statistics, its employses, agents, and parer statistical
agencies, wil use the informalion you provide for statisbcal purposes only and will hold the information in confidence to the
full extent permitted by lavw. In with the C: i ion Protection and Statistical Efficiency Act (44
U.S.C. 3572) and other applicabie Federal kws, your responses will ot be disclosed in identifable farm without your
irfiormed corsent. Per lhe Federal Cybersecurity Enfancement Act of 2015, Federal informatian sysiems are protectsd fram
malicious ackvilies thiough cybersectsity soreening of data,

BLS Form Mo, BLS-1411-C1
OME Na. 1220-0170

Your reporting number is:

IMPORTANT
Thig form requests information about employees on your payroll at the location shown in Section 1 on the
front of this page. Please follow these instructions as you prepare your information.

Column A
Total Employment
for the pay period that includes the 12th of the month.

Report all parsons on your payroll who worked or received

pay for the pay period that includes tha 12th of the month.
INCLUDE:

Full-time and pant-ime employees

Parmanent, shorl-term, and seasonal employees

Column ©

Hires and Recalls

for the entire month.

Report all additions to your payroll during the month.
INCLUDE:

Mawly hired and rehired employeas

Ful-time and part-time employeeas

Permanent, short-lerm, and seasonal employees

MNeed help with this ferm?
Call 1-800-341-4620.

.
« Salaried and hourly warkers
« Employees on paid vacation or other paid leave

DO NOT INCLUDE:

Proprietars and partners of unincorporaled businesses
Unpaid family workers

Employeeas on slrike for the entire pay period
Employees on leave without pay for the entire pay
pericd

Employeeas of lemporary halp agencies, employee
laasing companias, oulside contractors, or consultants.
(These employees will be counted by their employer of
racornd. )

Employeas who were recalled o a job al this location
following a layoff (formal suspension from pay slatus)
lasting more than 7 days

On-call or intermittent employees who raturned o work
after having been formally separated

Workers who ware hired and separated during the month
Transfars from other locations

DO NOT INCLUDE:

Transfers or promotions within this location
Employeas returning fram strike

Employeas of temporary help agencies, employee
leasing companies, culside contractors, or consultants

Column B
Job Openings

on the last business day of the month.

Report all positions that are open (not filled) on the last
businass day of the month. A job is open only if it meats
all three of these conditions:

Columns D, E, and F

» A specific position exisis and there is work available for
that position. The posilion can be full-time or part-time,
and it can be permanent, short-lerm, or seasonal, and

# The job could slart within 30 days, whether or not yau
find & suitable candidate during that ime, and

# You are actively recruiting workers from outside the

location shown in Section 1 on the frant of this page
What is active recruiting? Active recruiling means your

Separations

for the entire month.

Report all separations from your payroll during the menth.
Report by type of separation.

« Column D, Quits: Employees wha laft valuntarily.
Exception: Repaort reirements or fransfers to other
locations with Other Separations in Column F.

Column E, Layoffs and Discharges: Involuntary
saparations initiated by the employer, including:

- Layoffs with na intent to rehire

Layoffs (formal suspensions from pay status) lasting
ar expectad lo lasl mone than 7 days. (If the
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This form requests information about job openings and employee turnover at:
COUNTY:
Ul in
Please check all that apply: Employees are paid
O each week [ every two waeks O twice a manth O once a month O ather
Please provide data for the time period indicated for each item. Enter “0" if none. Enter “NA" if data
are not ilable. See the back of this page for explanati of the terms below.
EMPLOYMENT JOB OPENINGS HIRES SEPARATIONS
Numier of full- or A job ks open if it A hire ks any addition Cuits Layolffs and Other
part-time employees | maats all three o your payroll, and: (Except Discharges | potirements
g::dm::ynf; he conditions: » May be a new hire | ratirements) | *Layoffs « Transfars
pay et = A specific position or a previoushy = Discharges from this
Muune‘smn-ve 12th of exists aaparated rahire «Tarminations | location
the month » Work could start » May be permaneant, of permanent. |« Employes
within 30 days short-term, or short-term, of | digability
»You are actively seasonal eseasonal =Deaths
seeking workers from |« May be a recall employees
outside thia location to | from layoff
fill the position
A B c D E F
Total Employmant Number of Hi d Recall Layoffs and Other
Report for | for the pay period Job Openings m;': mm = Quits Discharges | Separations
month of: that inciudes the on the last business h
12th of the month day of the month men = ===~ for the entire month ---- -
€1 - CATI_BASIK Page i

bls.gov

eslablishment is taking steps to fill a position. It may
include advertising in newspapers, on lelevision, or on
radio; posting Intemet notices; posting “halp wanted”
signs,; networking or making "word of mouth™
announcemants; accepling applications; interviewing
candidates; conlacting employment agencies; or
soliciting employees al job fairs, state or local
employment offices, or similar sources.

DO NOT INCLUDE:

We extirmste il will ke an sversee of L misies 1o o

1

Positions open only to internal transfers, promations or
demotions, or recall from layaffs

Openings for positions with start dates mare than

30 days in the future

Positions for which employses have bean hired, but the
employeas have nol yel repored for work

Positions to be filled by employees of temporary halp
agencies, employee leasing companies, outside
confraclors, or consultants

e hin firm emch sty inchiding
fT R ——

- CATI_BASIC

employee was |ater recalled, also include in the Hires

T r——
540, Washmplon, [ 0212, ¥ow sre ol roqissed b sespusd 6o the cullocton of informali

column.)
- Discharges resulling from mergers, downsizing,

ar closings
- Firings or olher discharges for cause
Terminations of permanent or short-term employeas
Terminations of seasonal employees (whather or not
they are expected o return next season)

Column F, Other Separations: Retirements; transfers
o ather locations; separations due o employee
disability; deaths.
DO NOT INCLUDE:

# Transters within this location

» Employees on strike
Employess of temporary help agencies, employee
leasing companies, oulside contractors, or consultants

sy mdrutas,
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== U.5. BUREAU OF LABOR STATISTICS

Job Opénings and Labor Turnover Survey

QUITS L ]

DISCHARGES

EMPLOYEE HIRES EMPLOYEE SEPARATIONS
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BE Anofficial website of the United States government Here s how you know

U.5. BUREAU OF LABOR STATISTICS

ks

@ United States Department of Labor

Follow Us J{ | Release Calendar | Blog

HOME *~ QNS4RS DATATOOLS *+ PUBLICATIONS ~ ECONOMIC RELEASES ~+ CLASSROOM ~ BETA

Bureau of Labor Statistics » Job Openings and Labor Turnowver Survey ¥ Home

Job Openings and Labor Turnover Survey

JOLTS Home JOLTS Publications ~ JOLTS Data ~

About JOLTS = Contact JOLTS

JOLTS Methods ~

The Job Openings and Labor Turnover Survey (JOLTS) program produces data on job openings, hires, and ssparations.

CHARTS
MNumber of unemployed persons per job opening, seasonally
adjusted
-
3
4
2
0
Aug Aug Aug Aug Aug Aug
2008 2012 2015 2018 021 2024

read more »

LATEST NUMBERS e
8 , 040 , 000 (p) Latest Job Openings Level: i Aug 2024 b
3 i 3%’!([)) Latest Hires Rate: in Aug 2024 k24

3 . 1 ?/o(p) Latest Total Separations Rate: in Aug 2024 k]

read more &

NEWS RELEASES

August job openings, hires, and total separations change little;
quitg trend down
10012024

July job openings rates down in 4 states, up in 1; total
separations rates up in 11 states
09/17/2024

rend more »

NEXT RELEASE

Job Cpenings and Labor Turnever data for September 2024 are scheduled
to be relezsad October 29, 2024, =t 10:00 A.M. Ezstern Time.

State Job Cpenings and Labor Turnowver data for August 2024 are scheduled
to be released October 17, 2024, at 10:00 A.M. Eastern Time.

PUBLICATIONS
MONTHLY LABOR REVIEW

- Job openings and hires decline in
2023 as the labor market cools

‘.'-\_é l { —
{f _[I\ This article discusses national trends for

job openings, hires, and separations

throughout 2023. Separaticens are

broken down further inta quits, layoffs
and discharges, and cther separations. Among industries, churn rates
and job openings rates are examined and analyzed. Next,
actablishmant size class data are presented at the total private lavel,
and the article concludes with a brief lock at state data, specifically

state job openings compared with unemployment. reed more =

{ 1 2 3 4 >
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Job Opening Rate
Hires Rate

Quits Rate

L & D Rate

Other Sep Rate
Total Sep Rate

Monthly Estimates

Rates relative to
CES Employment
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Item Imputation

EMP JO H Q LD 0s TS
82 2 2 1 0 0 1
9 NA NA NA NA NA NA
51 2 0 0 0 0 0
NRESP
NRESP
42 0 1 1 2 0 3
43 0 NA 1 0 0 1
16 1 5 1 0 0 1
10 NA 4 3 0 1 4
99 2 NA 0 1 0 1
NRESP (Unit Non-Respondent
NA Item Non-Respondent
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Inductive Reasoning

p Observations
@E@ Analysis

|
l
REED

Q Theory

Employment Change drives JOLTS
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Employment Change
~ H-S

‘ | DISCHARGES |

EMPLOYEE HIRES EMPLOYEE SEPARATIONS
/L '
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Employment Change

O =H-S

EMP

Implied
Employment Change

H-S
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EMP

MONTH: PREVIOUS
SUNDAY MONDAY ~ TUESDAY ~ WEDNESDAY  THURSDAY  FRIDAY SATURDAY

VVEI{ (ﬁ TE 1TH -

MONTH_CURRENT MONTH CURRENT
SUNDAY  MONDAY  TUESDAY  WEDNESDAY THIRSDAY  FRIDAY  SATURDAY SUNDAY MONDAY __ TUESDAY _ WEDNESDAY _THURSDAY ___FRIDAY ___SATURDAY
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JOLTS Imputation History

Hot Deck Imputation

Identify
Missing Values

Repeat For all
Missing Value

Select Donors

Impute
Missing Value
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Define
Matching
Criteria |

Problem  Matching Criteria
Nearest Current Employment

Sub Optimal
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Employment Change

O =H-S

EMP

8 = Lmp; -Emp; 4

(DANGER)

Emp,_4 CONTENTS
UNKNOWN
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Emp:_4 CONTENTS
UNKNOWN

Current Employment Statistics (CES)
e Item Imputation added to CES-JOLTS Divergence
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Job Cpenings and Labor Turnover Survey : Calculation

‘The Joiby Openings and Lobar Turnover Survey {J0UTS) program Lses the folowing methodoiogies fo generste the shmates. The
o= bedowy 3P presantest in terme of thedr aedar of speration.

National-level estimation

Echimotion of JOLTS astimates o e rotional ke invohves the following prmcesses: LNk nonmesponss acjustment, fem noneponss
adjustment, monthly benchmarking anc estimation, 2utomabic outlier detection, birth and ceath moce esamztion, eshmoies NeW MOdel
Based

Methodology

review and

procr=zEs 2ne desribe in cetal beiow,

Unitt nonrezponas sdjustment
& Fuiticlictie nonrespores adistment factor (NIF) E usec the weight of nespondents in an exte
ronreconcents. The wesght of ol Porresponcent b Mckributes among His MEsponcents n presenye the b
the onll The NRAF uiated by civicing the weighied frame smployment
employment of Leable sample units i the el

| ’ wyemp,
MRAF, = 1- ¢ eellviabie i
L o cell nsainle Wi
wher

el = the Industry o

90N, CRrELE Mrgkon, nd establshment i,

5= the /! estoblishment, visble desigrtes: Erose: Irrsccpe samplec unls which ame capable of reporting rot
Ut of business, out of scope, or cuplotes, Lssbie izt of vibie Lits, Hhat i, those Lnies which responced to the JOLTS

cesigrotes 2 3

e ampiayment of the 7 ure, and

w, = the samping wesght of the L.

Mate: By cefinition, NRAF = 1 Snae the number of usatie units i e thon or equal o the number of

ttem nonrssponas ad|ustment

I NONMESHORER CCCLFE when 2 respancent reports some of the: JOUTS
reports JOUTS ciakz, the missing cta must be replaced. The: replacement of missing dizt mitigates. b, Incresses statistical effidency. 2nd
ncreases the exee of etz analysis. ImpUation i the Process by which missing values are replace by an estimate: tased on ather avatable

kL

o Impute izt ebements it feve not bee neported, the JOUTS prgram dassfes extohishments bser on their empiyment cyramic—
rirac Imps e, e within theee orougs. This, epanding estblchments denote ssimotes! Rem wabues to
oriracting. Drawing mpubest wahues from 2 mocel-hased donor distribution

ved from reported cats, withi EETC QrOUDInG reclces: variztion inthe estimates. The imputation moded ko ensures that iImputes
ot WA CyTENTC GUTLDS e CPisient wi nepored ot Wi e comesponding Qrups without basng the mens of the cat
emant or Iy kowering st varian

e, 2nd

et

imputa tion metheasiogy

The Imputation methcolagy pracuces thies seporate modeks for each of the JOLTS industry Imputation ceds. Dne moced ks based on the
Fespondent rate dstribution of stabie estoblBhments, 2 semnd s besed on Bhe respongent e diibution af spanding estobishments,
and a thire! s b on the respandent rfe disribubion af contracting establishmenks. The employmert cynarmics dassficiion ks based on
the reported @ month emplayment change of the resporcents. The: purpse of the modeks b5 80 estimate vl chamctertstics of the
entire: distribition [mean, stancard-deviztion, skewness) Based on il responcent cat and then to Impute: missing walues Lsing 2 rRacom
craw from the esemted crtrbuson

Suppase thot i monesents: 2 varishie of Inbenest in JOLTS (job npesings, Hine, et inIndusty e for 2 gveny month £, JOLTS ferm
mpwtation & concemes only wih thase sampled establshments thot meeartnd 2t least employment. Complets nonrespondents are

_ctmest factor (NRAF). Thermore, for eoch varobie PV, responcent ecshiement: on

rtes for I JOUTS Lesing = nonrespare

Suppezsa thot SIB pepresanes reportes ampiop
Tepresents reported employment for the: same JLTS

e covzified 2 ather e neparentel B tem rerreszencert? o

ot

for @ JOUTS respondent within 2 ghen industry d Ghen manth £ anc that ©

empayments crorge s [9ar S,

respondlent within 3 ghven Industry i anc In the previaus month. 'We c2n Ehen cef

The: B

T ImpiEtion methocclogy subdivices e STt Incusty Impeution <l inke thiee pars based on the reported empiymen:

crarge (ar  Bsir-i} for cach reponcent estabishment.

when
Flr Fe-i = 0 ks the stable graup with conor ates cenoted 2 X st

Bl Fde-3 0 b the epanding Grous WEN Conar ries denoted as et
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Model donor rates

Based on Employmen
Change

2018
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Expanding (8zyp >0)

Contracting (8zpp < 0)
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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
B

oo Reduced Imputation
Contribution to CES-
JOLTS Divergence

Reduced burden on
JOLTS program
office
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Limitations

Using only current month data is limiting
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Limitations

Little Data

neach  High Variance

imputation
cell

Distributional Skew

Asymmetrical
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Meanwhile...
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¢ U.5. BUREAU OF LABOR STATISTICS
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Bureau of Lahor Statistics ¥ Job g and Labor Tumover Survey ¥ Home

Job Openings and Labor Turnover Survey X - JOLTS

sare  Model Based (since 2018)

JOLTS State Estimates Methodology Estimation

ﬂ

Impute JOLTS data for entire
QCEW data using monthly QCEW
employment change along with
mates consist of four majer estimating modsls; the Composite Regional mods! (zn unpuslizhed insermedizes model), the Synthetic madsl (zn JOLTS H|St0r|ca| data

= Composite Synthetic modzl (published historical s= nt benchmark y thz Extended
Compaosite Synthetic model (published current ' uses JOLTS microdata, JOLTS regional published estima
microdata and Synthetic model estimatas darived from
), and JOLTS published re = datz. The Bxtznded

= Regors Ratio adjust model estimates at
regional level

(imputed JOLTS/estimated JOLTS)

The JOLTS sample of 21

000 estzblishmants des:
by combining i

Fbased estimatas. As of Oc
roxi

usafulness o

he mast cu

manthly emplyyment changes in micros
Comps c axtands tha Composit
estimzta to the Composite Regional model astmate from one yea;

= Composit= Regional modal) is used to extend the Campasita Sy

gimate are produced. In contrast, the Composite Synt

to uss Extanded Com

model using cu

Composite Regional Model
‘What Approach?

The Composite Regio
[NRAF). The Composite Regional estimate is then banch
itsalf, cannot =
enough data to produce & rezsonable estimate. To o

| JOLTS estimates from JOLTS microdata using
ke to CES state-suparssctar amploymy

v non-rasponse
OLTS sample, by

ure & rezennably sized sample for ssch

regional estimates when the numbsar of respondants is low [t

sarmnlz o tha mrazkact sviant nnzsinle 2nd sunnlamants thar
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STATISTICS
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JOINT POINT AND VARIANCE ESTIMATION UNDER A HIERARCHICAL 2 i i sk use u g
BAYESIAN MODEL FOR SURVEY COUNT DATA" September, 2023 ey )

i i ¥ 3
BY TERRANCE D. SAVITSKY (), JULIE GERSHUNSKAYA® AND MARK CRANKSHAW?® Tariems. Pt i Wy L MY v e P
u.: o, s b S ey D el S
L Office of Survey Methods Research, U.5. Bureau of Labor Statistics, *Savitsky. Terrance @ bls.gov vt & lamars Kas b o s Mamwrn B, M, T

2OEUS Statistical Methods Division, U.S. Bureau of Labor Statistics, B Gershunsk v Jidie @ bls.gov; “Cranksh Merik @ bis.gov

We propose a novel Bayesian framework for the joint modeling of sur-
vey point and variance estimates for count data. The approach incorporates
an induced prior distribution on the modeled true variance that sets it equal
to the generating variance of the point estimate, a key property more readily
achieved for continuous data response type models. Our count data model
formulation allows the input of domains at multiple resolutions (e.g., states,
regions, nation) and simultaneously benchmarks modeled estimates at higher
resolutions (e.g., states) to those at lower resolutions (e.g., regions) in a fash-
ion that borrows more strength to sharpen our domain estimates at higher res- Jo LTS

olutions. We conduct a simulation study that generates a population of units State Bayesia n (QCEW model prlor,

within domains to produce ground truth statistics to compare to direct and . A

modeled estimates performed on samples taken from the population where Estimation poster'or |nformed by reported JOLTS
we show improved reductions in error across domains. The model is applied

1o the job openings variable and other data items published in the Job Open- ata

ings and Labor Tumover Survey administered by the U.S. Bureau of Labor

Statistics.

1. Introduction. Count data response variables are commonly measured by government sur-
veys; for example, the American Community Survey administered by the U.S. Census Burean . R
counts the population below a poverty threshold for household domains indexed by geography Terra nce SaVltSky, JUIIe GerShunSkaya
(e.g.. census tracts). The U.S. Census Bureau administer the Consumer Expenditures surveys of
consumer units (independent households) for the U.S. Bureau of Labor Statistics (BLS) that in-
clude count variables related to local and regional locations of the consumer units. BLS adminis-
ters surveys and a census instrument of business establishments related to total employment and
its components (e.g., job openings, hires, separations).
As with surveys conducted for continuous data response types, surveys that include count data
responses aggregate respondent-level counts, such as total employment for a business establish-
ment respondent, to a collection of domains (such as state-by-industry classification) and produce

both a point estimate and an estimated variance statistic for each domain. Small domain estimation https ://WWW. bls. gOV/Osm r/resea I‘Ch-

models for the continuous response type that jointly model the point estimates and the estimated
variances for the domains exist within both frequentist and Bayesian frameworks; see, for example, pa perS/2023/ pdf/St230090 . pdf
Maiti et al. (2014) and Sugasawa et al. (2017). These models borrow strength from the underly-
ing correlations among the domain estimates to provide de-noised model-based estimators that are

arXiv: math PR/O00000O0
*U.S. Bureau of Labor Statistics, 2 Massachusetts Ave. N.E, Washington, D.C. 20212 USA
Keywords and phrases: Bayesian hierarchical models, Small Area Estimation, Count data, Stan.

1
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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

NUMBER OF JOLTS ITEM IMPUTATION

DONORS

2,500,000

2,000,000

1,500,000

Item Donors

1,000,000

500,000

0
Avg Current Month

E [tem Donors 9000
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Hurdles to Using Historical Data
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Hurdles  cyrrent 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
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JOLTS Seasonality and Business
Cycle Effects

5.00%
4.50%
4.00%
3.50%
3.00%
2.50%
2.00%

JOLTS Hires and Separations Rates by
Month

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

e Hires Total Separations

7.00%
6.00%
5.00%
4.00%
3.00%
2.00%
1.00%
0.00%

Historical JOLTS rates 2000-2024

2001-2007 2008-2009 2010-2019 2020 2021-2024

m Job Openings HIres mTotal Separations
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Solution

B Impute for item-respondents (time t)

B Each item respondent: imputed, reported values
B Sum imputed values for each JOLTS variable (t)

B Sum reported values for each JOLTS variable (t)
B Calculate ratio (R) of imputed to reported (t)

B Impute (I) for item-non-respondents (t)

mR*|
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Historical JOLTS rates 2000-2024

7.00%
6.00%
5.00%
4.00%

3.00%
2.00%
1.00% I
0.00%

2001-2007 2008-2009 2010-2019 2020 2021-2024

m Job Openings HIres mTotal Separations

Job Opening Ratio (Imputed/Reported)
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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

PERIOD %JOR

OVERALL

3.62

2001-2007

2.92

2008-2009

2.27

2010-2019

3.45

2020

4.28

2021-2024

6.10
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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

Employment change (EC) classification

Contracting Records
emp A less than -30
emp 4 [-30 to -50]
emp 4 [-10to -30)
emp 4[-2to-10)
emp 4 (0to-2)

Stable Becords
emp =0

Contracting Records
emp d({0to 2)

emp A[2,-10)

emp A [10,30)

emp A [30,50)

emp 4 greater than 50

Mo over-the-month employment Records
emp A unknown (didn’t respond consecutively)

Classification

C5
C4
Cc3
c2
C1

Classification

g

Classification

E1
E2
E3
E4
ES

Classification

NA

Beported Employment size (SIZE) classification

Small
Medium
Large

Classification
emp,< 250

250 <= emp, <= 1000

emp, = 1000
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Industry (D} classification

MAICS Super-sector
21
23
3
33
42
44
48
51
52
53
54
56
61
62
71
72
81
91
92
93

Classification

Mining & Natural Resources
Construction

Mon-durable Manufacturing
Durable Manufacturing
Wholesale Trade

Retail Trade

Warehousing TTU
Information

Finance

Real Estate

Professional Services

Temp Help

Private Educational Services
Health & Social Assistance
Arts & Entertainment
Recreation & Food Services
Other Services

Federal Government

State & Local Education
State & Local Non-Education




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

- L Benefit of .
EMP Change JOR HR QR LDR OSR TSR using Rather than 3 categories

_ Historical
baa " there are now 11
ec<-50 43,061

-30 <ec <=-50 22,808

-10 < ec<=-30 82,089 | 3. . . . . . -0. . ;
2<ec<=-10| 261,643 |3. _ _ _ _ _ 0. Current imputation gets

0<ec<=2 | 176,663 |2.96%)1. . . . . 0. ‘direction’ but not
‘magnitude’ effect

O<ec<=1 173,059

2<ec<=10| 262,126 Using historical data gets

10<ec<=30| 87,108 |3. . . . . . . both

30 <ec<=50 24,736
ec> 50 49,282
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Summarize

B For each of the 720 imputation cells (ic) and
for all 6 JOLTS variables calculate:

» (Xyic Sy ic) foreachyvic
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Current Item Respondents

m Imputed Value= Reported Employment * x,, ;.

m Each Item respondent now has
» Reported Value
» Imputed Value
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Calculate Ratio

® For each JOLTS variable (v)

» Calculate weighted sum of imputed values

» Calculate weighted sum of reported values
» Weight = sample weight
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Calculate Ratio

® For each JOLTS variable (v)
» Calculate weighted sum of imputed values (WSI)

» Calculate weighted sum of reported values (WSR)

» Weight = sample weight T Tao (R T Wer s
WSR
Job Opening Ratio (Imputed/Reported)
. Will be used when
2 imputing item non-
OVERALL | 3.62 respondents
1.5 2001-2007| 2.92
2008-2008 | 2.27 Each month, one R
! 2010-2019] 3.45 for each JOLTS
2020 4.28 variable
2021-2024 | 6.10

T O D W oW o T T DD WD o o T D W W o oY
erererererererererererererererer
) e B I s T o T R e I e e TR i |
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Current Item Non-Respondents

m Classify [tem Non-respondents like Item
Respondents

B Imputed Value= draw from N(X,, j, Sy ic)* Ryt
|t N(fv,ic: Sv,ic) <0, then N(fv,ic: Sv,ic) =0.

» Since JOLTS rates can not be less than O
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Incremental Improvement

m Using R,,; allows historical data derived imputed values to:
» Have the positive attributes of using only current data
— Seasonality
— Business Cycle effects

» Uses 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
ZEARBHL Cf v

.q_"Danke Euxapwtieq o}

s Thank You e
L

Da n k Gracias Q.

15][ 15][ Merci ;)e'jb\tv
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JOLTS Item Imputation using
Historical JOLT

2024 F
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