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Theory

Objectives

We use the search and match theory with segment specific matching efficiencies, φi; hires, hi;, vacancies,
vi, and unemployment, ui,
α
hi = φiM (ui, vi) = φiu1−α
v
(1)
i
i

Using ‘big’ data – 15 million vacancies posted
online at daily frequency from 2008 to 2016 –
we ask:
has occupational mismatch affected
UK productivity growth?
• How has regional mismatch affected UK
productivity growth?
• Can we create a labour market segmentation
‘bottom-up’ which is data-driven in both the
type and level of aggregation?
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{uit}
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zit(eit + γhit(uit, vit) − ξtut + βE [V (ut+1, et+1; Ξt+1)]





where uit is the control variable, ξ the job destruction rate, γ a re-training penalty, and zit productivity.
Counter-factuals maximise output based on the social planner’s allocation of the unemployed, u∗it, with
I
∗
total output given by Yt = zite∗it where e∗i,t+1 = (1 − ξt)e∗i,t + h∗(vit, u∗it).
X

i

Results – occupation
Actual path 0.33%
Pre-crisis path 1.77%
SOC 1 path 0.30%
SOC 2 path 0.25%
SOC 3 path 0.15%
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Weak UK productivity growth is an enduring puzzle of the post-crisis period. Meanwhile, in 2017,
UK job vacancies hit their highest level since official vacancy statistics began (see figure below).
The ‘mismatched’ distribution of workers and jobs
could have contributed to the productivity puzzle,
as suggested for occupational mismatch in Patterson et al. (2016). Mismatch arises when there are
barriers to mobility across parts of the labour market: the aggregate market operates as a series of
distinct, smaller markets. We bring new data from
a recruiter, ‘Reed’, to this problem.
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Below are word clouds for two of the topics selected
by step 1 of the clustering process:
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Mismatch by region predates the financial crisis,
and so cannot explain the productivity puzzle. But
unwinding it (shown with simulations beginning
from every third quarter) shows that it has played
a significant role as an inhibitor of output and productivity growth. The results are driven by regions
where {φ, z, θ} are positively correlated.

The social planner’s path results in higher output
but lower productivity. This is driven by the heterogeneity in matching efficiency (φ), in productivity (z), and in tightness (θ) across occupations.
Broadly, matching efficiency and productivity are
anti-correlated. Occupational mismatch cannot explain the UK’s current productivity puzzle.
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the contribution of occupational
mismatch to weak productivity growth
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The baseline empirical matching regression is
hi,t
Vi,t−1
ln
= ln φi + α ln
+ i,t + d
(2)
Ui,t−1
Ui,t−1
where φi capture cross-section fixed effects and d is a quarterly dummy variable. In the table below,
ordinary least squares with cross-section clustered standard errors is applied to the pooled data, while the
instrumental variable is a single lag of tightness. All results are significant at the 1% level.


status

diversity

asap

Matching function estimates


religion

reed

0.4



school

rates

committed

Neither occupational nor regional mismatch can explain the enduring productivity puzzle, but resolving
regional mismatch could provide a significant boost to productivity growth.
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1.15

0.80
2010

Output per worker (indexed to 2008Q1)

1.20

1.10

1.05

2005

try to develop a ‘bottom-up’, data-driven
segmentation of the labour market

We group vacancies based upon the demand expressed in the job description. We use machine
learning algorithms to do this, processing the text
in three steps:
1 Latent Dirichlet Allocation to express each
vacancy in terms of a vector space composed of
N topics

1.10

1.00

2000

• We

Results – region

0.85

1995

– We find that standard mismatch indices are increasing
in the level of disaggregation, and differ by type of
disaggregation
– We find that estimates of structural parameters also
differ by level and type
– Data show that many job-to-job moves are across
sectors or occupations

Top 10 Occupations as defined by 3 Digit SOC

Japan
UK
US

mismatch, determining both the appropriate
type and level of disaggregation is an open
problem (Barnichon and Figura, 2015;
Petrongolo and Pissarides, 2001)
• Our analysis supports this:






Output per worker (indexed to 2008Q1)
Canada
France
Germany
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• In

We use the mismatch framework developed by Şahin et al. (2014) and used by Patterson et al. (2016). A
social planner’s problem is given by

• How

GDP per hour (constant prices, indexed to 2007)

Bottom-up market segmentation

1-Digit SOC
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