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Broader Efforts at Modernizing
Economic Measurement

" Users demand more timely and granular
economic statistics

" Hard to meet these needs with surveys alone

" New “Big Data” sources hold the promise of
delivering economic and social measurements
with greater detail and improved latency.

" Census and other statistical agencies exploring
ways to modernize products and operations using
these rich new data sources and new analytic
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Census Bureau activities

= Established Center for Big Data Research and
Applications

" Exploring
= alternative source data for retail trade estimates
= passive data collection for business surveys

" Partnered with academia to develop Big Data
class

= Textbook forthcoming edited by Foster, Ghani, Jarmin,
Kreuter and Lane

= Census — MIT Big Data Workshops
= NCRN and other research activities
=_|nnovation Measurement Initiative (IMl)
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IMI Background

= Census Goals:

" [mprove measurement of small but important
sector of the economy

» Understand “productivity” of science investments

= Understand impact on the broader economy and its
role in innovation, entrepreneurship and job growth

= Learn how to collaborate with data providers to
deliver data products they value

= Prototype project that can be scaled and extended
to other sectors of the economy
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IMI Background

= |[nnovative Aspects:

= Collaboration with the University of Michigan’s
Institute on Research in Innovation and Science
(IRIS)

= Experiment with utilizing “fat pipe” of data for a
sector of the economy

= The University data is complementary to business and
household data at Census
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University Administrative Data:
IRIS-UMETRICS

* Institute for Research on Innovation &
Science (IRIS) UMETRICS collects
administrative data detailing expenditures
on funded research projects at universities.

* |ncludes transaction level data on

e People charging to grants (e.g., faculty, staff
postdocs, grad students, undergrads)

 Purchases of equipment, supplies and services
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IRIS Operational structure

Universities contribute data. Approved nodes Annrnved researchers

support infrastructure : access de-identified,

campus-specific and ag e datasets
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UMETRICS @ IRIS

Goal: National Coverage in 3-5 Years
* >150 institutions

e All 50 states

* >90% R&D Spending

Seed Funding for IRIS infrastructure:

KAUFFMAN

Foundation
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IRIS Participants

Mexico

Map ¢ ors © OpenStreetldap contributors | Cuba
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Framework
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Knowledge, Economic Growth

Public Health

People, Skills

Food Safety
Security
Rational Policy

Science
Investments

Universities

Hiring, Spending

Labor, Equipment,
and Materials,

Services
Jobs

Stimulus

United States™ | u.s. Department of Commerce

Ce nsus Economics and Statistics Administration FUTURE ON °
U.S. CENSUS BUREAU
onsssss——— Bureau census.gov



Framework

Discovery
Learning .
: . Innovation
Dissemination :
Entrepreneurship
Knowledge, Economic Growth

Public Health

People, Skills

Food Safety
Security
Rational Policy

Science
Investments

Universities

Hiring, Spending

Labor, Equipment,
Materials, Services

Jobs
Stimulus

United States™ | u.s. Department of Commerce

Ce nsus Economics and Statistics Administration FUTURE ON °
U.S. CENSUS BUREAU
oasssssss——— Bureau census.gov



Data on Spending

$1.949 Billion in Direct Cost Vendor
Purchases from 9 CIC Universities, Q3 2012-
Q4 2014




Data on People

75,375 employees by type, 9 CIC
Universities, Q3 2012-Q4 2014

22,000 -
20,144

17,646 18,112

16,500 ~

12,499

11,000 A

6,974
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Post-Doc Grad Undergrad
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Data on Networks

Networks provide insights into
conditions of training and their _
relationship to career outcomes o B¢ x

Links to academic outputs (publications,
patents, grant information) inform
innovation
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Products

" Hot Reports tailored for the universities
= Other public use products TBD
= Research Papers

= Restricted Use Data made available through
the Federal Statistical Research Data Center
network
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The Emerging Large-Scale, Disambiguated, Longitudinal Researcher database

Scientific Outputs Inputs Outcomes
and _BI(_)graphlc Grants (NIH, STAR METRICS Census Data
Publications NSF) le—»| Investigator and Census variables
(PubMed; Pl Names Trainee Names [T Employment
CITESEER) \\ ~_AOccunations History (Ul
Author Names Records)
Keywords, Abstracts, Y rad \ Emplover
ﬁ UMETRICS

Citations Large-Scale, Disambiguated, SED/SDR

Author Names Longitudinal Researcher Data Doctoral Student

Publications data

Citations yal i \

Affiliations USPTO Patent
OCLC’s WorldCat, Web Searches Data
ProQuest CV data Inventor Names
Dissertations Technology
Advisors Classes |
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Key Census Data Assets

= Business Register (BR)

= Universe of U.S. non-agricultural businesses and the source of data from which all other economic
data are ultimately created

= Key data provided: Industry Classification (NAICS), Geographic data, Employment, Payroll, EIN
Codes, Available from 2002-2012

= Longitudinal Business Database (LBD)

= Universe of employer businesses, unique establishments, the LBD covers all industries and all U.S.
States linked over time

= Key data provided: Industry Classification (NAICS), Geographic data, Employment, Payroll, Firm
Age, Available from 2002-2012

= Integrated Longitudinal Business Database (iLBD)
= Universe of non-employer businesses with links to employer universe
= iLBD records are identified by either PIKs or EINS, 85-88% are PIKs and 12-15% are EINS

= Key data provided: Industry Classification, Gross Receipts, Geographic data, Available from 2002-
2010

= Longitudinal Employer-Household Dynamics (LEHD)
=  Employee-Employer linked dataset
= Key data provided: EIN-Geocode Linkage, Wage Data, Available from 2002-2010

W2 Data
Key data prqvided: PIK, Wage Data, Available from 2005-2012
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Matching Process — Employees

W2 Data starts in 2005 and

University data contains the *Combine and Clean University Data

payroll transactions University «Sort by PIK-Year ends in 2012 and contains
Employees EIN code and wage data
only

*Merge University Data by PIK-Year with LEHD
Data
*Recover EIN, Geocode and LEHD-Wage

Use LEHD data to retrieve For multi-unit firms, there
locational information of may be hundreds of

grant recipient establishments associated
with each EIN code

*Merge University Data with W2 Data by PIK-Year:
*Recover EIN, W2-Wage

*Combine W2 and LEHD Data
*Sort by EIN-Geocode-Year

*Merge with Business Registry by EIN-Geocode-Year
*Recover Firm-Level data including: Industry, Age, Employment
and More
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Matching Process — Vendors

= Fuzzy Name and Address Matching
= Data cleaning, standardizing, and creating match-codes

= Run cleaned files through SAS block-matching programs (utilizing SAS Data
Quality package)

= Match process proceeds in two steps:
= Vendors are first matched to the BR
= Best BR match(es) by year are then matched to the LBD

= Analysis using employment weighted probabilistic selection for ambiguous
matches

= Final matched dataset is a vendor-year panel
= Having street address improves accuracy of establishment identification
= Vendor match rates range from 40% to 70%, dollar weighted average 60%

= Future improvements — cleaner vendor identifiers, focusing on certain types of
purchases
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Employee Outcomes
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Matching

Year Total Total Total Total
2010 13,068 10,126 6,097 578
_)
H
N
2011 | 19,323 _ 14,658 | Matchedto | g335 | o . 692
PIK-ize LBD (left .
i : Recipients
university)
2012 22,478 17,010 10,723 713
Sum 54,869 41,794 26,155 1,983
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Job Placements - 1 Year After Leaving
Institution

(Zolas et. al. Science, Dec. 2015)

Table 1. Postgraduation employment of UMETRICS doctoral recipients who were paid by research
grants and left the university between 2009 and 2011 The national workforce distribution is calculated
from all employment in all establishments covered by the Census’'s LBD between 2010 and 2012.

Doctoral recipients placed in sector (%)

Industry

Academia Government All
Locale and small R&D firms Non-R&D firms

Placed withinsector 170 .../ .2 ....AL . ...1000

Natmnal sample (M) 10.8 ?5 0 10.7 3.5 100.0

S sector
percentplaced:
Within50 miles 101 235 89 182 127
* Within state 166 360 18.0 258 220
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Doctoral Recipients are placed
nationally, but retain regional ties
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Descriptive outcomes by field
(Zolas et. al. Science, Dec. 2015)

Engineering  H . [ | I
Math & Comp. Science . H I [ e
Physics JI—- J—E- I I
Other - e |- =
Social Science - H . H e
Other Science HH I 3 I
Chemistry ) - H [ 3
Health JE- - I -
Education | H I =
Biology . H M I -
Arts & Humanities o H E- =
50,600 100:000 {]I 2I5 5I0 7I5 C]I 2I5 5IO C]I 5I0 1ll}0 0I 5I ‘IIU 1I5
Mean Annual Earnings (USS) Pla?:rﬁztr:ty(%) Pl?i?ngm%) H;?:c?rsgﬁti% Ptaceraent r(lg/o)

Fig. 3. The annual earnings and placement of doctoral recipients supported by grants vary by field. Young firms are defined to be those <5 years
old. High—payroll per worker establishments are defined as those with a payroll per worker above the median for the establishments within their six-digit
industry. Means and standard errors (error bars) for each variable.
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Vendor Characteristics
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Geographic Distribution of
Spending

.
-

Index calulated as sum of vendor payments by county for GIC universities, 2010-2012
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Example for universities In
I\/Ilchlgan

Vendor Spending (Log10)

2_9:‘27‘, 3 N s 660
| Locations of businesses

< providing purchased
)~ capital, materials, supplies
%) and services
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Role of Physical Distance

Density Vendor Distance

= The role of distance in
the probability an
establishment becomes a
vendor is highly non-
linear
= Closer to the university,
increasin g distance Non-Linear Predicted Probability of Being Vendor

reduces probability of
being a vendor

= Further away, effect of
distance more ambiguous,
maybe even positive

T T
Distance

<$100
>$10K

ments between 2010 and 2012

Pradicied Probakbility
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Employee Demographic
Characteristics
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Match to Census and ACS

2010 Census characteristics of university employees
Matched employee data Qwi
Percent Female 47.7 50.0
Faculty, all years 32.6
Graduate Student, all years 40.6
Percent Black or African American 3.1 6.0
Alone
Faculty, all years 2.2
Graduate Student, all years 3.5
Percent Hispanic 3.9 22.1
Faculty, all years 3.0
Graduate Student, all years 4.9
Source: STARMETRICS employee data linked to 2010 Census, Census QW!I explorer
- (http://gwiexplorer.ces.census.gov) 2010Q2, states with STARMETRICS institutions
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Attrition in Federal Grant Payees
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Gender Wage Gap in STEM

STEM Training and Early Career Outcomes of
Female and Male Graduate Students: Science

Evidence from UMETRICS Data Linked to the N ~
2010 Census ‘

Catherine Buffington

Battle Between the Sexes: Women Ph.D.s Are Losing tv mien
in the Competition Over Salary

nStudy finds that more men with doctoral degrees work in the private sector while women gravitate toward
Bruce A. Weinberg academia and government
@ John Sandman © Follow

Benjamin Cerf

Christina Jones

AMERICAN ECONOMIC REVIEW
VOL. 106, NO. 5, MAY 2016
(pp. 333-38)

¥ S
Comelmenten) ﬁ' . Female STEM Ph.D. Holders Earning 31% Less

2 Than Males, According to New Report

The Street —_

Gender pay gap explained by children and choice
of field, study finds

By Beryl Lieff Benderly | May 12, 1

(/

Article Information

Abstract

‘Women are underrepresented in science and engineering, with the underrepresentation increasing in career stage.

‘We analyze gender differences at critical junctures in the STEM pathway-graduate training and the early

career—using UMETRICS administrative data matched to the 2010 Census and W-2s. We find strong gender

separation in teams, although the effects of this are ambiguous. While no clear disadvantages exist in training

environments, women earn 10% less than men once we include a wide range of controls, most notably field of study. ‘
This gap disappears once we control for women's marital status and presence of children.

.

Education News
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Conclusions

= |RIS UMETRICS data combined with Census data provides a
source of information for studying innovation and the
impacts of federal research spending

" Project illustrates benefits of systematic integration of
transaction and administrative data

= These Data Offer:

= Employee Outcomes
= Destination firms, employee outcomes, geographic distribution,
startups

= Vendor Attributes
= Vendor attributes, regional impact, physical and social distance

= Employee Demographics
" Pre-determined Products (e.g., hot reports)

= Scientific data access via the Federal Statistical System
Research Data Center Network
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Thank You

Ron Jarmin
Ron.S.Jarmin@census.gov
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