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National Agricultural Statistics Service (NASS) 4 A0

HARVARD DATA SCIENCE REVIEW

. e .o USDA The 5 W's of NASS Data Usage 1,929 5,504 17,538 133
.....Timely, Accurate, and Useful Statistics S vt v o

in Service to Agriculture — NASS Mission

This dashboard answers the 5 W's (who, what, when, where, and why) of USDA's National Agricultural Statistics Service's (NASS) data usage
Sta t e m e n t MNASS gathers facts and figures about the farms and people who feed our nation and the world. This experimental data tool uses data from the NASS Census

of Agriculture and Agricultural Resource Management Survey to show how NASS information is published in academic and agriculture journals, and in turn,
used by researchers, state and local farm organizations, and policymakers nationwide

° 400+ re po rts pe r yea r; CrO pS’ Iivestock’ Note: Click the auestion mark icon for further auidance on a visual.
e nvi ro n m e nta I a n d eco n O m ic d ata etc \13 ) @ What datasets are being used in publications? ( \Ef ) @ Where are publications being published from?
) ) e

Acreage Report 161
Agricultural Land Values Report 3 AK ME
Agricultural Prices Report 18
Agricultural Resource Management Survey (ARMS) 282 VT NH
Broiler Hatchery Report 2
Cattle on Feed Report 7 WA MT ND MN wi MI NY MA RI
Cattle Report 22

nf Baricolhirs 4017 D Wy 5D 1A L IN OH PA NJ cT

w._ @ When are publications being published?

NASS utilized the democratizing data work = YO X

to create a dashboard called the 5W’s of IIII B J DL LI
NASS Data Usage

* 5W’s = Who, what, where, when, why of e
NASS data usage

* Peer reviewed research articles; along with . e D)
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Al | [(am 0 Switch view Search author

f'j}'_’,n @ What are the publication topics? '%" © Whois publishing?  [imseansive — ~

China ™
. . . . .
Urban Agriculture * Department of Agricultural
ICS, aU , | Icutl , e Loc P Sysams . Eoomames P Sy
Community Supporied Agriculture o

Department of Agronomy and
Crops Horticulture, University of
Common Agricultural Palicy Nebraska-Lincoln

Weeds
CERES (Experiment) Agriculture and Agri-Food Ganada

Vicia Villosa
Caver Crops Department of Agricultural
Climate Ch: I t Economics, Oklahoma State
imate Change Impac University

Animals


https://public.tableau.com/app/profile/national.agricultural.statistics.service/viz/5WsofNASSDataUsage/The5Ws
https://public.tableau.com/app/profile/national.agricultural.statistics.service/viz/5WsofNASSDataUsage/The5Ws

Response Rate Impact? Hun ,ﬂR
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o W / Ranking of importance - Why do you not respond to NASS Surveys?
Survey Response Rates: “What is —l e el o
Social media web survey State statistician interviews Focus groups
. H p ¥/ with farmers
thls data gOIng to be USE’d for' 1. Time (burden) 1. Time (burden) 1. Do not see benefit
(reciprocity)

. . . 2. Do not see benefit 2. Do not see benefit 2. Time (burden)
dashboard showing research usages, will there 3. Privacy concerns (authority) | 3. Privacy concerns (authority) | 3. Questionnaires are
be a higher response rate? redundant

’ 4. Questionnaires not relevant 4. Accuracy 4. Privacy concerns
to farmers or ranchers (authority)
« Non-statistically significant increase in response 5. ES‘:*::::Z"H’:I‘:ES"D‘: very | 5. Other 5. Other
rates NASS Response Rate Research Team



Value Recognition Circle

1. Producers respond
(or don’t) to surveys

5. P.FOdUCE‘FS. 2. NASS datasets on
recognize benefit of its website

NASS data

Most translatable
approachthat’s
discoverable?

4. Research translated SNIASS dS i aceiciare

into actionable advice by

. . used in research
Extension Service
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. : - EXTENSION
Cooperative Extension Service | =4 e

“Extension provides non-formal education and learning activities .... to farmers and other
residents of rural communities and urban areas.....taking knowledge gained through
research and education and bringing it directly to the people to create positive changes.”

* Service provided through the more than 100 land grant institutions
* Decentralized, content hosted on individual university-maintained websites

» Search service existed that hit 158 URLs

* Those URLs would be the Search
‘ u n S t r u Ct u re d CO r p O ra g One Search: Hundreds of Cooperative Extension Sites

Easy search access to resources provided by your Land-Grant institutions.

This service allows you to search the resources provided by your Cooperative Extension Service using a
Google Custom Search Engine that includes many of the Cooperative Extension web sites provided by

your Land-Grant institutions.

08y Google “



* Twenty-two reports + Aliases
* Other names

* Frequency can be included

* Generic report names

* No DOI’s (yet)

What Datasets Are We Going to Look For? H?fﬁrﬁ:"'ﬂ'iﬂ’i’mﬂ

¥ iy ™
- Harnll® - Hgpgll®
HARVARD DATA SCIENCE REVIEW

Report Name Alias 1

Census of Agriculture

Agricultural Census

Cattle January Cattle
Farm Labor Labor

Crop Production Crop

Farm Production

Expenditures ARMS




/dentified Datasets and Data Reports H.,m,. LR
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la. Structure of the Corpus

Potential Usage Locations (a) Data Assets to Search for

158 URLs of 22 official USDA
Extension Services publications
7,886 second level 233 aliases of the

URLs official publications

\/

1,837,438 possible
citation opportunities
combination




USDA NIFA Backed Extension Bot:

e Extension Foundation Team
created a GenAl backed Bot
* John M. Locklear
e Dr. David Warren (OSU)

* Created machine readable JSON
files to feed the bot

e Our team used the JSON files to
look for dataset usages

» JISON files from Extension Foundation Hi ¥ ZTER

HARVARD DATA SCIENCE REVIEW

Universities Contributing

Oklahoma State University (1,540)

« Oregon State University (5,203)

University of Georgia (874)

« University of Florida Publications (6,402)

University of Florida Blogs(10,354)

« University of Kentucky (324)

« University of Tennessee(2,602)

. LSU(1917)

« Penn St (4,740) In development

University of California — Integrated Pest Management (1,675)

« Ask Extension Knowledgebase (313,443)



Methodology

Dr. Adel Alaeddini




Dataset extraction using Kaggle ML Models Hir:ﬁ':ﬁﬂ
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o Kaggle CO m pet|t|0 n F INa I |St Data and Measurement
Constructing a data set that permits the analysis of the effects of changes

¢ Tra n Sfo rmer- E n h an Ced H eu riStiC Sea rc h in the product market on firm specific compensation policies requires
o Tra | q] | N g the t ra nsfo rmerc I a Ssifier by \VYj h eth er a Stl’l q] g refe rs information on firms, their workers, and the product markets in which they

to a dataset/survey/report.
e Using the Schwartz-Hearst algorithm to identify LONG- s s e ot 9 s e s g
NAME (Acronym) pattern candidate dataset using the
pre-trained classifier prediction model and minimum

document frequency.

e Adding Aliases of USDA datasets to train the pre-trained e ——
classifier prediction model.

e Findings:
* 15 datasets from the 3,000 Oregon State articles. g B DS

. operate. We rely on a new linked employer-employee database that also
L d 20 d atasets fro m 1’ 500 O kla h oma State ad rtICIES ((\Q provides information on the location and industry of firms: the Longitudinal
<</+fb [Employer Household Dynamics (LEHDD]ngram at the US. Census
Bureau (described in detail by Abowd et al. (2005) and Haltiwanger, Lane,
and Spletzer (2006)). Briefly, the LEHD data consist of quarterly records of
the employment and earnings of all workers who are covered by U.S. state
unemployment insurance (UI) systems in the 1990s and early 2000s.” About
96 percent of private wage and salary employment is covered by these
- . A o 1 ! = el e G AL .|

10
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7 Dataset extraction looking for hyperlinks H;T:%Lnﬁ?f;iﬁiiﬂ
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* Algorithmic web scraper applied to both the Oregon State and the Oklahoma State JSON corpora
» consisted of the hyperlinks found in the articles that were part of the original corpora.
* Were these hyperlinks to datasets?

e Oregon State (72,336 sublinks)
* 14 links to data assets were found
4 of which do not reference specific data (e.g, https://quickstats.nass.usda.gov/).

* Oklahoma State (69,845 sublinks)
* 8 Quick Stats links of National Agricultural Statistics Service
* 3 Links to the Rural-Urban Continuum Codes dataset (another USDA dataset)

11


https://quickstats.nass.usda.gov/

Bag of Words Text Analysis

e Latent Dirichlet allocation (LDA) multiscore method
* Gensim package :
* Examples of main topics covered in Oklahoma State reports
* Topic number:20 & Words in each topic: 10

The main topics covered in Oregon State University reports

food, commun, countj,
extens, youth, school,
educ, actiy, learn, student

plant, garden, water,
expert, soil, tree, get, ask,
extens, like

project, scienc,
record, learn,

youth, art, guid,

area, introduct,

arden, extens s
g ’ ’ resourc

master,
commun, counti,
volunt, fire,
expert, plant,
school

farm, forest,
manag, land,
resourc, extens,
plan, introduct,
tree, work

bee,
introduct,
header, wo,
beekeep,

honey, activ...

minut, jar,
water,...

tree, plant,
leaf, flower,
grow, root,
branch,
stem, are...

child, food,
care, anim,
famili, parent,
get, feel, peopl,
home

farm, product,

market, busi,
food, oper, leas,
cost, inform, use

plant, seed,
forag, control,

soil, graze,

crop, insect,
product, pest

acr, crop,

plant, produc,
product,

yield, applic,
harvest,...

feed, protein,
hors, weight,
increas, cost,

grain, price,...

calf, cow,
cattl, beef,
produc,...

HARVARD DATA SCIENCE REVIEW

manag,

burn, fire,
speci,

counti,...

water,
irrig, soil,
area,
plant,...

tree,

plant,

fruit,
inch, cu...

The main topics covered in Oklahoma State reports

wheat,

grain,

varieti,
moistur,...

plant,
use,
inform,
comm...



Machine Learning for Estimation of Missed Opportunities Hgl‘ EE "= R
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Basic Idea: Utilize bag of words as features to train a classifier to estimate the probability of an extension
services document (158 URLS) requiring a citation from the USDA Reports

Feature Extraction: Bag of word analysis with n=35 top frequent words; No ordering used for simplicity

Model: Feed forward neural network with 1 hidden layer (70 nodes)

Result: 90% accuracy in assigning correct label (appropriate referencing)

21 USDA Report Categories

158 URLS/
BN —— / Y e ~
(KY\W % 4 TRAINING SET A
_ A P P * Input: Generated bag of words
& — M~ M~ ] (for the TRAINING SET) are used 4 N\
= s 7 . as the features (X)
- Sl B 21 USDA Ofﬂc‘.al USDA Official Report *  Output: Name of the report RESULT
- Ay Report Categories (Texts Files/Content) *  Data source: USDAReport Predict the USDA report (class
(URLs) label) that is most appropriate for
N~ N~ the extension report document
-l A L
é crappin TEST SET Predict the probability (partial
4 L L +  Input: Generated bag of words relevance) of different USDA
1) R . for the TEST SET) are used as the reports for possible citations in the
Similarity Learning Me— Iy ¢ i
Website contents OfflClal Reports (Labeled) features (X) extension reportdocument
N | ™ X . X +  Output: Predicted name of the
é v 158 Extension Extension Services report
I - - Services (Text Files/Content) « Data source: Extension Services \ /
(URLs)
X = e )
E 3 g =
4 13



Wrap-up and Next Steps

Nick Pallotta
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Next Steps for NASS HISR

HARVARD DATA SCIENCE REVIEW

 To Summarize: lots of work for what we

found
O S How can | use Event Data?@
* Met with Extension Service content E .
S -
creators. “
DataCite Usage Tracker
* How can we reduce the burden on data i .
. The datain Dimensions — Y TSN
users to cite our data? fromideatoimpact .... |
The world's largest linked research iqital ibrary mc rinfrastructurn ‘
« DOV’s (will allow us to take advantage of new andiovatonattase ' . Syt lisg | ]

services)

knowledge i p.suned socuments |

» Citation import capabilities

* Larger corpus of machine-readable files
* Or, a centralized Extension corpus?

15



Questions
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