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Disclaimer

"This work was produced using statistical data from ONS. The use of the
ONS statistical data in this work does not imply the endorsement of the
ONS in relation to the interpretation or analysis of the statistical data.
This work uses research datasets which may not exactly reproduce
National Statistics aggregates.”
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Motivation

* ASHE sample of 1% of PAYE jobs is based on the same final digits of the NI number

* Many have used the panel dimension of ASHE to make inferences about:
* Wage progression and its determinants (e.g. Elsby et al, 2016; Schaeffer and Singleton, 2019)
« Job displacement or employment exit and its determinants (e.g. Dickens et al, 2015; Stokes et al, 2017)

* But ONS seemingly make little effort to preserve the longitudinal integrity of the sample: their
focus is cross-sectional representativeness

* Unbiased inference requires that those who exit from the ASHE dataset between t1 and t2 are
representative of those who exit PAYE employment (i.e. sample attrition is either random or
ignorable)

* This assumption has —to our knowledge — never been tested

* We investigate the panel characteristics of ASHE and seek to estimate the degree of sample
attrition by benchmarking to the Longitudinal Annual Population Survey (APS)
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Tt eadlines

Employees are three times more likely to exit ASHE year-on-year than they are to exit employment
e ASHE sample exit rate = 0.25 p.a.
e APS employment exit rate = 0.08 p.a.
-> Sample attrition rate = 0.17 p.a.

e Sample attrition is non-random:
* Relatively high among those: with low wages/hours; aged 20-44; in private-sector services; in Lon/SE
e Higher in later years of ASHE

* So sample attrition may be non-ignorable in any analysis of longitudinal outcomes (wage progression,
job displacement, employment exit etc)

* For analysis of year-to-year changes among continuing sample members: we use our comparison of
ASHE and APS to derive year-to-year weights to correct for observable attrition biases

* For analysis of changes over longer periods, or analysis of job displacement/employment exit: strong
assumptions needed — proceed with caution ... until we obtain data on employment transitions for
sample members
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Sample retention rate across year-pairs

Table 1: Sample Retention rate in ASHE from year t to year t+i

Year [T) T+1 T+2 T+3 T+4 T+5 T+b T+7 T+8 T+5 T+10 | T+11 | T+12 | T+13 | T+14 | T+15

2004 773 | 716 | 553 [ 523 |614 | 588 | 584 | 545 [ 532 | 515 | 484 | 451 [ 432 | 412
2005 781 | 500 |551 [644 |612 | 608 | 566 | 553 [537 | 503 | 469 | 449 | 428
2006 641 | 586 | 678 [640 |633 | 589 | 574 |557 [522 | 486 | 465 | 443 | 418
2007 757 | 712 |63 |[654 | 608 | 591 |574 |537 [sS00 | 479 | 454 | 428
2008 772 | 702 | 685 [633 |616 | 596 | 557 |520 |497 |471 | 445
2009 774 | 731 | 670 |648 |625 | 582 [543 | 519 | 493 | 465
2010 - 707 | 679 | 653 |607 | 565 | 541 | 519 | 489
2011 760 | 715 | 681 [631 |585 | 559 | 532 | 502
2012 778 | 724 | 666 | 614 | 586 | 555 | 524
2013 781 | 703 | 644 |[611 |579 | 545

75.0

737

014 675 | 633 5897 | 56.2
2015 671 | 824 | 5BS
2016 734 663 6l.6
2017 J17 | 656

018 713
Average - BB.2 82 (] 602 578 555 531 51.0 487 46.3 443 42 6 40.7 -

Note: Shading is used to indicate the scale of sample retention: darker green for higher rates, amber for middling rates, then

darker shades of red for lower rates.
Source: ASHE
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Possible reasons for sample exit

Sample member moves out of scope to the survey between t1 and t2

Sample member remains in scope at t2 but is not sampled

Sample member remains in scope and is sampled at t2 but cannot be traced

> W NIe

Sample member remains in scope, and is traced at t2, but employer declines to | «
respond

5. Sample member remains in scope, is traced and employer responds at t2, but
repeated observations on this sample member are not linked in the dataset

Sample attrition
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1. Sample member moves out of scope

Only 8% of employees p.a. exit employment to self- Comparison -> sample attrition
employment, unemployment or inactivity (APS) disproportionately affects middle-aged in ASHE
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2. Sample member not sampled at t2

Exit rate
0% 10% 20% 30 40% 505
* ONS budget cuts: 20% sample Agriculture, forestry, and fishing
reduction in 2006-7, focused on Mining, and quarrying
sectors with low wage variance Manufacturing

Electricity, gas, water

* Bigincrease in sample exit rates
in 2006 in many SIC Sections —
see chart

Construction
Wholesale, retail, repair of vehicles
Hotels and restaurants

Transport and communication

 Temporary effect: non-sampled
individuals available for FeRanci SiMicen
Sampling again in 2008 Real estate & business services

Public admin and defence
Education

Health and social work

lwmuum

Other services

m2005 m 2006 m 2007
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3. Employer not traced at t2

* Hard to generate evidence on this point
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4. Employer does not respond at t2

* Non-response at t2 may occur within a continuing spell of employment

e 2007-2017: one-fifth (20%) of all sample exits followed by reappearance of the sample member in a later
year, with the same employer and same employment start date (often after one year)

* More likely in large firms, in manufacturing and in the public sector.
* More likely among female employees and those in middle age.

* Non-response at t2 may occur when employee moves from a ‘responding employer’ to a ‘non-
responding employer’
* Will deflate the job exit rate among those who continue in employee status, all other things equal
e ASHE: 8.4% of those who appear in the sample in two consecutive years switch their employer
e APS: 10.8% of those who are in an employee job in two consecutive years switch their employer
* Indicates further sample attrition when people move employer
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5. Observations not linked over time

* Across the period 2007-2019, one-in-seven PIDENS (15%) appear only once

* Even among males aged 30-44, one in ten (11%) are observed for only one year across this 12 year
period

* However, in only 1 per cent of sample exits can we identify a person in the following year of data with
the same gender, firm ID (ENTREF), employment start date (EMPSTA) and workplace postcode
(WPOST) as the person who exited the sample in the previous year.

* Does not suggest that linkage errors are common
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Accounting for sample attrition

* Use the Longitudinal APS to run a probit regression predicting employment exit between year t and
year t+1 as a function of characteristics measured in APS but also appearing in ASHE:

Emp_exit,ps = a + BX,ps + € (Eqg. 1)

* In ASHE, run the equivalent probit regression to predict sample exit between year t and year t+1:

Sample_exit s p = A + BX 1 gpp + € (Eq. 2)

* Longitudinal weight for analysis of sample members observed in two consecutive years:
1

(1-p(sampeyir)

watt;; = weight;; * ) * (1 — ﬁ(empexit))
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In the second case, take two people in year t1. One person continues in employment but their employer doesn’t respond. The other person moves job. 
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R Impact of watt,

Longitudinal weight:

Boosts the representation sample of those most likely
to exit ASHE between year t and t+1

Then calibrates this adjustment to account for each
individual’s probability of exiting employment exit
between year t and t+1

Boosts the representation of:

Male employees

Younger employees
Those with low job tenure
Private sector employees

Observed in Observed in | Difference:

Sample Year tand t+1 | Year tand t+1 Col (2) -

Cross- Col (1)
Weights sectional Longitudinal

(1) (2) (3)

Gender of the employee:
Female 49.8% 49.3% -0.5%
Male 50.2% 50.7% 0.5%
Age of the employee:
16-19 2.9% 3.2% 0.4%
20-24 7.8% 2.8% 1.0%
25-29 11.1% 11.9% 0.7%
30-34 11.7% 12.1% 0.4%
35-39 11.4% 11.3% 0.0%
40-44 12.6% 12.3% -0.3%
45-45 13.8% 13.3% -0.6%
a0-54 12.5% 11.8% -0.7%
23-59 9.3% 2.8% -0.5%
60-64 4.8% 4.6% -0.3%
65+ 2.1% 1.9% -0.1%
Job tenure:
<1 year 14.0% 16.1% 2.0%
1-2 years 11.6% 12.3% 0.8%
2-5 years 21.2% 21.4% 0.3%
3-9 years 21.5% 20.7% -0.9%
10-20 years 20.1% 18.7% -1.4%
20+ years 9.8% 2.9% -0.9%
Missing/ invalid 1.8% 2.0% 0.1%
Sector of ownership:
Private 73.9% 75.6% 1.7%
Public 26.1% 24.4% -1.7%
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THE WED PROJECT | | | u St r.a t i O n under different weighting regimes

11.0%

Figure 8: Distribution of annual growth in nominal gross hourly wages, 2012-2017,

10,086

9.0

 We look at the distribution of
annual change in nominal gross 8.0%
hourly wages (within-person)

7.0%

* Accounting for sample attrition R

brings about a small widening of 5.0%
the distribution
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THE WED PROJECGT Recap

Employees are three times more likely to exit ASHE year-on-year than they are to exit employment
e ASHE sample exit rate = 0.25 p.a.
e APS employment exit rate = 0.08 p.a.
e ->Sample attrition rate =0.17 p.a.

e Sample attrition is non-random:
* Relatively high among those: with low wages/hours; aged 20-44; in private-sector services; in Lon/SE
e Higher in later years of ASHE

* So sample attrition may be non-ignorable in any analysis of longitudinal outcomes (wage progression,
job displacement, employment exit etc)

* For analysis of year-to-year changes among continuing sample members: we have used a comparison
of ASHE and APS to derive year-to-year weights to correct for observable attrition biases

* For analysis of changes over longer periods, or analysis of job displacement/employment exit: strong
assumptions needed — proceed with caution ... until we obtain data on employment transitions for

sample members
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Continuous sample retention rate

Table 2: Continuous Sample Retention rate in ASHE from year t to year gwi

T+2 T+3 T+4 T+5 T+G T+7 T+8 T+3 T+10
63.1 431 36.1 309 26.3 218 195 171 151

524 431 36.5 30.8 26.6 226 1559 174 145
513 4218 358 | 307 26.0 227 198 1649 143

615 50.8 433 | 363 315 274 232 19.6
623 515 436 | 376 325 275 231 195

Ak

63.7 522 444 | 380 320 267 224 18.3
618 526 47 | 372 309 258 210 173

621 519 427 | 351 2491 234 152
63.6 516 420 | 346 277 226
619 455 403 | 321 261

564 | 4666 | 369 | 297

571 | 446 | 354
561 | 439
552

Average 594 [ 481 | 401 |339 | 289 | 246 | 210 | 180 | 153 | 128 _

Note: Shading is used to indicate the scale of sample retention: darker green for higher rates, amber for middiing rates, then

darker shades af red for lower rates.

Source: ASHE
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