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Using Big Data to Understand the Workforce
How Will ML Transform the Economy?



New Tools Beget Revolutions



Big Data is a Measurement Revolution

§ Job Postings
§ LinkedIn Profiles
§ Mobile phone/GPS/Location data
§ Google/Bing Searches
§ Twitter feeds
§ Clickstream/Page views/Web transactions
§ Web links/Blog references/Facebook
§ Email messages
§ ERP/CRM/SCM transactions
§ RFID (Radio Frequency Identification), Bar Code Scanner Data
§ Real-time machinery diagnostics/engines/equipment
§ Stock market transactions
§ Wikipedia updates
§ Etc….
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Employment histories posted online provide 
rich information about firms and workers
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Online employment databases: Employment 
histories for millions of US workers
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Employee Data

Employee Education Occupation

Employee 1 4 Years College IT

Employee 2 4 Years College Sales

Employee Work History Data
Employee Employer Name Job Title Start Date End Date
Employee 1 Firm Name 3 Project Manager 5-01-2006 Present
Employee 1 Firm Name 2 Software Engineer 9-01-2003 3-15-2006
Employee 2 Firm Name 2 Director of Technology 4-01-2006 Present
Employee 2 Firm Name 1 MIS Manager 1-01-2006 3-20-2006

Leading online job search site provided 
resumes for about 40 million workers 
including fielded data

150 million employer-employee 
combinations

Can step backward through employment 
histories to create longitudinal measures





We’ve Crossed a Key Threshold

ImageNet Visual Recognition Challenge 

Accuracy of ML system

human

source: The AI Index http://aiindex.org/

machine
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http://aiindex.org/


Source: Brynjolfsson, Erik, and Andrew McAfee. "The Business of Artificial Intelligence." Harvard Business Review (2017).

Most of the recent progress in 
machine learning involves mapping 
from a set of inputs to a set of outputs 

Problem Solving



Which Tasks Will Be Done by Machine Learning?

ML is far from AGI

We create a “Suitability for Machine Learning” (SML) 
rubric to assess tasks

• We apply it to 2,059 Detailed Work Activities in 
O*NET, 18,112 occupation-specific tasks, and 950 
occupations (weighted by task importance)

• Questions are rated on five point scale from “strongly 
disagree” to “strongly agree”

• Each DWA is scored by 10 different people
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Brynjolfsson, Mitchell and Rock, “What Can 
Machines Learn and What Does It Means for 
Occupations and the Economy, AEA P&P, 2018.



Use the Rubric to Evaluate ML Potential Impact

10Second Machine Age Technologies.  Proprietary and Confidential. 



O*Net: Tasks Done by Radiologists  (27 tasks)

Sample Tasks (out of 27 tasks):
1. Provide advice on types or quantities of radiology equipment needed to 

maintain facilities.
2. Perform interventional procedures such as image-guided biopsy, percutaneous 

transluminal angioplasty, transhepatic biliary drainage, or nephrostomy 
catheter placement.

3. Administer or maintain conscious sedation during and after procedures.
4. Interpret images using computer-aided detection or diagnosis systems.
5. Develop treatment plans for radiology patients.
6. Treat malignant internal or external growths by exposure to radiation from 

radiographs (x-rays), high energy sources, or natural or synthetic radioisotopes.
7. Conduct physical examinations to inform decisions about appropriate 

procedures.
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Total wage value of high SML, high Measurability 
Activities is $713 Billion
• Method: Take the task weights supplied by O*NET and multiply them 

by the occupational wage. 
• This is the wage attributable to the task
• Calculate the average wage attributable to the task over occupations
• Sum the wage bill attributable to the task over all occupations

• This is the total wage bill in a given task (or activity)

• Also calculate the high SML wage value, Job-specific wage value
• High SML, High Measurability wage value: wage attributable to SML 

Tasks that are >90th Percentile and >4 Measurability 
• This total is $713 billion

• Job-specific low SML wage proportion: (Value of low SML Activity in Job / 
Value of those Activities in overall economy)
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Mapping to Jobs Connected by Activities

Scientists

Clerical Workers

Factory Workers

Medical 
Professionals

Managers and 
Analysts

Software Workers 
and Mathematicians

Engineers

Teachers

Therapists and Clergy

Artists and Media 15Visualization by Morgan Frank



ML will affect all groups, but especially lower wage 
workers

SML vs. Wage Percentile 

Economists

Cashiers

Pilots

Regression of SML on Wages 
Slope: -0.0034, t-stat: 18.5
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How does SML vary by industry?
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Regions vary in ML exposure

SML Standardized Score by Metro Area
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Explain Regulations, Policies, 
or Procedures

Supervise Employees

Evaluate Employee Performance

Evaluate Potential of New Products, 
Technologies, and Partnerships

Advise Customers on Technical 
or Procedural Issues

Calculate Financial Data

Maintain Financial or Account 
Records

Enter Information Into Databases
or Software Programs

Prepare Employee Work 
Schedules

Respond to Customer 
Problems or Complaints
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ML/Scan™
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-Data Analysis

-Managerial Communication

-Leadership

-Product Development and Design

-Customer Relationship Management

-Cost and Price Calculation

-Data Entry and Categorization

-Credit Authorization

-Customer Record Maintenance

-Scheduling
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Teller

Relationship Man.
Personal Banker

Other

Insurance Agent

Customer Service

Associate | Fina.
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Big data is transforming work…
…and the way we measure work

1. Suitability for Machine Learning (SML) can be assessed via our rubric
• Can aggregate tasks by occupation, geography, firms and industry

2. ML differs from earlier types of automation (even digital)
• We cannot simply extrapolate past trends

• Few occupations will be fully automated
• Few are immune

=> Reorganization of jobs will be required to unleash ML

3. We can create a unique roadmap for each company, city and nation 
using these data
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To learn more, visit http://Brynjolfsson.com/research
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