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Outline

I Some empirical application of the normal Roy Model

I Go a bit further into the identification of the general Roy
model

I Flip the question and ask how occupations/tasks are being
formed

I Look at the demand side (Acemoglu and Autor, 2011)



Heckman and Sedlacek, 1985
I Main Goal: Using the Roy model in order to identify tasks

demand function and the task production function

I there’s a distribution g(S |✓) of skills
I Let ti (s) be a non negative function that expresses the

amount of sector i specific task a worker with skill endowment
s can perform.

I The sector’s outcome is given by

Yi = F
(i) (Ti ,Ai ) , i = 1, 2

I Sector’s prices are given by

⇡i = Pi

@F (i)

@Ti

, i = 1, 2

I Selection is given by

⇡i ti (s) � ⇡j tj(s), i 6= j , i , j = 1, 2



Heckman and Sedlacek, 1985
I Assume a functional form of ti = CiS

I which can be rewritten as ln ti = �ix + ui , i = 1, 2

I Wages are given as

lnwi = ln⇡i + ln ti = ln⇡i + �ix + ui , i = 1, 2

I Demand for skill is given by

lnTil = �0i + �1i ln
⇣

⇡il
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l = 1, . . . , L

I Can be identify from the wage bill, if we can identify ⇡i
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Heckman and Sedlacek, 1985

I The paper try to estimatre the model paramters for two
Sectors - Manufacturing and non-manufacturing

I In practice: The basic Roy’s Model is rejected by the data.
I They then add the following modifications

1. Allow workers to maximize utility and not only wage

Vi > Vj , i 6= j , i , j = 1, 2, 3, lnVi = �i f + vi , i = 1, 2, 3

2. Decompose earnings to hoursly ratre and hours work
3. Developing a general nonnormal model for unmeausred skills

t
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i
x + ui , i = 1, 2

4. Add a ”home sector” to the two sectors,
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The Canonical Model: Skill-Biased Technical Change

Katz and Murphy, 1992

1. Output depends on high skill workers H and low-skill workers
L:

Y =
h
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� + (AHH)

��1
�
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��1

2. Perfect competition implies that the equilibrium wage rates are
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=) wages should increase with improvements in technology

3. We can also derive the log-wage premium:
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Acemoglu and Autor,2011, The Canonical Model

Model predictions

I Skill premium decreasing in relative stock of workers with
high skills:

@ ln(WH/WL)

@ ln(H/L)
= � 1

�
< 0

I Skill premium increasing in relative stock of high skill
technology:

@ ln(WH/WL)

@ ln(AH/AL)
=

�1

�
> 0 when � > 1



Some things to keep in mind

I Technologies, in this framework, are factor-augmenting, which
implies that changes can increase the productivity of either
low or high skill workers. This implies that any technological
improvements lead to higher wages and higher employment
for both skill groups

I Technology does not ”replace” skill

I There are other issues as well, which I would not address (no
selection, unbundeling of skill, wages are not ”total
compensation”)



Introducing the Task-Based Approach

I A task is a unit of work activity that produces output as
function of inputs.

I We can think of occupations are bundles of tasks, but the
task composition of occupations is equally subject to changes
over time.

I Tasks are more likely to be a stable unit of analysis.
I Example of task: ensuring that words are spelled correctly.
I How does the skill content of this task change over time?
I In 1960: a typist personally checks the spelling.
I In 2020: spell-check is performed by software (capital), which

is complementary with developers and programmers (skilled
labor).
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A bird’s eye view of task models

Production
I Firm output depends directly on tasks

I Firms employ capital and workers’ skills in the production of
these tasks

I Production of some of these tasks may exhibit dynamics

Model

1. Y = F (Tasks)

2. Taski ,t = fi ,t(skills, capital, ✓t)

3. ✓t = gj(Taski ,t�1, skills, capital)

Labour supply

1. Labour supply: modelling the stock of workers with skills
which can be employed in the production of tasks
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SBTC as a special case

Production

1. Output depends on two tasks YH and tasks YL:

Y = [(ALYL)
��1
� + (AHYH)

��1
� ]

�
��1

2. Linear production function with static mapping from skills
into tasks

YH = LH YL = LL

3. No dynamics in task production

Labor Supply

1. Workers choose whether to obtain “high skills”

2. Workers are then employed in tasks matching their skill-set



Acemoglu & Autor (2011)

Production

1. Output is a function of infinitely many tasks, represented by
the unit interval:

Y = exp

✓Z 1

0
ln y(i)di

◆

2. Each task can be produced by static technology over three
skills and capital:

y(i) = AL↵L(i)l(i)+AM↵M(i)m(i)+AH↵H(i)h(i)+Ak↵k(i)k(i)

3. No dynamics in production of intermediate tasks

Labor supply

1. Fixed measures of low, medium and high skilled workers

2. Workers choose the task in which they wish to supply their
skills
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Acemoglu & Autor (2011)

Equilibrium

I In any equilibrium there exist IL and IH such that
0 < IL < IH < 1 and for any i < IL,m(i) = h(i) = 0, for any
i 2 (IL, IH), l(i) = h (i) = 0, and for any
i > IH , l(i) = m(i) = 0.

I Implies law of one price within types

wL = p(i)AL↵L(i) i  IL

wM = p(i)AM↵M(i) iL < i < IH

wH = p(i)AH↵H(i) i � IH

=) Pj = p(i)↵j(i) j 2 {L,M,H}

I Can use this to describe wages by type:

wj = PjAj j 2 {L,M,H}

I The share of workers at each task is the same, i.e. l(i) = L

IL
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Acemoglu & Autor (2011)
I Using the fact the demand for each task is the same, we get

p(i)AM↵M(i)m(i) = p(i 0)AH↵H(i
0)h(i 0) =)

PH
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I Last, at the boundary, the firm is indi↵erent between using
di↵erent type of workers, then
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IH � IL
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Acemoglu & Autor (2011)

I Last, we can characterize the wage premium as

wH

wM

=
PHAH

PMAM

=
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1� IH
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◆�1
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M
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◆�1

I Proposition 1. There exists a unique equilibrium summarized
by



Acemoglu & Autor (2011)

Comparative statics

I Re-writing the no-arbitrage equations as

lnAM � lnAH + �H (IH) + lnM � lnH � ln (IH � IL) + ln (1� IH) = 0

lnAL � lnAM + �L (IL) + ln L� lnM + ln (IH � IL)� ln (IL) = 0
(1)

where

�H(I ) ⌘ ln↵M(I )� ln↵H(I ) and �L(I ) ⌘ ln↵L(I )� ln↵M(I )

I Both curves are increasing on the IL, IH space
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Acemoglu and Autor, 2011

Figure: Caption
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Acemoglu and Autor, 2011

It can be shown that
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