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Job, Tasks, and AI

Job = Task Set

Source: Agrawal et al. (2019)
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Job, Tasks, and AI

A cognitive task, or task, is a function f mapping task input X to
certain desirable output Y = f(X), or a distribution Y ∼ f(X).

Figure: Understanding AI Progress through the Lens of 4 Factors
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Job, Tasks, and AI

The 3 Phases of AI-Job Relationship

For a task to be satisfactorily completed by an AI, the AI performance
needs to surpass a certain threshold. Conceptualize a minimal intelligence
surface to represent this threshold for various tasks on the task plane.

Different organizations and
regions may have different
current intelligence surfaces
because technology diffusion
takes time.
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A Tale of Two Markets

Empirical Context — An Online Freelancer Platform
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A Tale of Two Markets

Translation

Language Localization, General Translation Services

Technical Document Translation, Legal Document Translation

Medical Document Translation

Web development

Back-End Development

Front-End Development

Full Stack Development

Construction Design

one of the least impacted industries by ChatGPT

slow rate of digitalization

fragmented structure

reliance on specialized skills
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A Tale of Two Markets

We identified workers engaging in each of the three OLM and collected
data during the sample period of

6 months before the shock: 2022/5 — 2022/10

10 months after the shock: 2023/1 — 2023/10

Variable Definition
Fjobearnit worker i’s earnings from focal jobs accepted in month t
Fjobnumit worker i’s accepted number of focal jobs in month t
Fjobratioit worker i’s ratio of focal jobs to all jobs in month t
Fjobpriceit worker i’s average price per focal job accepted in month t
Fjobrating it worker i’s average rating of focal jobs accepted in month t
Fhourpriceit worker i’s average hourly rate from focal jobs accepted in

month t
Experienceit number of months since worker i’s registration by month t
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A Tale of Two Markets

Figure: Translation OLM (top); Web development OLM (bottom)
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A Tale of Two Markets

Yit = β0 + β1 × ChatGPT it + β2 ×Xit + ηi + τt + ϵit

Figure: Translation (top); Web Development (bottom)

Note: The unit of analysis is worker-month. (1) *p<0.1, **p<0.05,
***p<0.01; (2) Clustered standard errors are in the parentheses; (3) We

control for time fixed effect, worker fixed effect and worker tenure.
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A Tale of Two Markets

Figure: Parallel Trend Tests
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A Tale of Two Markets

Robustness Checks

Figure: market-specific trends

Additional robustness check: generalized synthetic control method
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The Inflection Point

A Cournot Model of Freelancer Market

There are n workers each producing the same type of service with
the same marginal cost (1− a)c with c > 0.

a ∈ [0, 1]: AI level for the focal job, interpreted as the
percentage of tasks that can be satisfactorily completed by AI
for the production of the service.

qi: the quantity of services produced by worker i

p = S(a)−
∑

i qi: market demand for the focal job

S(a): market potential, decreasing and concave
For more AI literate potential employers, their CIS are above
the minimal intelligence surface for the focal job.
As AI matures, i.e., increase in a, more potential employers
become AI literate, lifting their CIS.
Technology adoption often accelerates over time (e.g.,
S-curve) due to word-of-mouth before it eventually saturates.

Consider the more interesting case with |S′(0)| < c and |S′(1)| > c.
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The Inflection Point

Each worker maximizes profit πi = pqi − (1− a)cqi by choosing
the service quantity. In equilibrium,

q∗i = S(a)−(1−a)c
n+1 , π∗

i =
(S(a)− (1− a)c

n+ 1

)2

∂q∗i
∂a

= S′(a)+c
n+1 ,

∂π∗
i

∂a = 2π∗
i

S′(a) + c

n+ 1

Define the inflection point for the focal job as the unique solution
a∗ ∈ (0, 1) of the equation S′(a) + c = 0. Both q∗i and π∗

i increase
in a when a < a∗ but decreases in a when a > a∗.

Inflection Point Conjecture

Each worker enjoys higher job volume and more profit whenever AI
level increases, up to the point of a∗, after which further increase
in AI level reduces both job volume and profit. Moreover, a
worker’s revenue also decreases in AI level after it crosses the
inflection point (i.e., a > a∗).
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The Inflection Point

Yit = β0+β1,1×ChatGPT3 .5 it+β1,2×ChatGPT4 .0 it+β2×Xit+ηi+τt+ϵit

Figure: log(Fjobnum) (tl); Fjobratio (tr); log(Fjobearn) (bl)
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Concluding Remarks

Conclusions

Contributions

Theoretically, we proposed the inflection point conjecture, contrasting the
effect of AI on workers/jobs in two distinct phases.

Empirically, we leveaged the releases of ChatGPT to test the conjecture,
using data from a large online labor market.

By evaluating the dynamic relations between AI and jobs, we offer
insights to future workers in the age of rapid AI progresses.

Limitations

empirical robustness

ultra-freelance economy: tasklization
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AI-Proof Jobs?

Surprise: jobs requiring unexpected thinking (e.g., researchers?)

Emotion: jobs involving the satisfaction of humans’ emotional needs
for human.

AI: development & maintenance of AI
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Concluding Remarks

Question Question Question Question Question Question Question

Question Question Question Question Question Question Question
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