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Representatives and Constituents

Pelosi Statement on Two Year Anniversary of
Student Aid and Fiscal Responsibility Act

March 30, 2012
Contact: Nadeam Elshami/Drew Hammill, 202-226-7T616

Washington, D.C. — Democratic Leader Nancy Pelosi released the following statement today in
commemoration of the second anniversary of the Student Aid and Fiscal Responsibility Act, which
represents the single largest investment in college aid in our nation’s history:

“Two years ago, Democrats were proud to lead the way in passing the single largest investment in
college aid in our nation's history. With the Student Aid and Fiscal Responsibility Act, we lowered the
cost of student loans, strengthened community colleges, increased the maximum Pell Grant, and
invested in Historically Black Colleges and Universities and Minority Serving Institutions.

“Education is the best investment parents can make in their children, individuals can make in
themselves, and a nation can make in its future. That's why the budget passed by House Republicans
this week is so distressing. Instead of reigniting the American dream, it makes it more difficult for
student to afford higher education: allowing interest rates on some students loans to double and

cutting hundreds of thousands of students from the Pell Grant program.
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Social Processes: Structure
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Social Processes: Content

Hanna Wallach :: UMass Amherst :: 7



Social Processes: Dynamics
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Social Processes: Dynamics
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Social Processes: Dynamics
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Social Processes: Dynamics
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Social Processes: Dynamics
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Modeling Social Processes

“Policy-makers or computer
scientists may be interested in
finding the needle in the
haystack (such as a potential
terrorist threat or the right web
page to display from a search),
but social scientists are more
commonly interested in
characterizing the haystack.”

— King & Hopkins, 2010
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Predictive Analyses
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Explanatory Analyses
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Exploratory Analyses

?77?
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Bayesian Latent Variable Models

e Modeling challenges:
- Aggregating and representing large data sets
- Handling data from sources with disparate emphases
- Efficiently reasoning under uncertain information

e Bayesian latent (i.e., hidden) variable models:

- Appropriate for prediction, explanation, and exploration
- Interpretable structure, not “black-box” models
- Powerful, flexible, widely applicable...
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Communication Networks
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Communication Networks
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Observing Communication Networks
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Structure and Content

Subject: New Hanover County Public Safety Talk Groups
From: “Lee, Warren” <WLee@nhcgov.com>

To: “Pope, Troy W.” <twpope@ncshp.org>

Cc: ...

Troy,

| wanted to give you an
update on our progress in
moving towards a fully
digital public safety radio
system in New Hanover
County...

Register_of Deeds .
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New Hanover County, NC

New Hanover County

North Carolina
T L
Whil_?\rille e Hampstead
Wilmingten
Oak Island
L Morth Myrtle °
@%11{5;&:@5“ Map data ©2012 Google

New Hanover County is one of 100 counties located in the U.S. state of
Morth Carolina. Though second smallest in area, it is one of the most
populous as its county seat, Wilmington, is one of the state's largest
cities. Wikipedia

Area: 328 sq miles (849.5 km?)

Founded: 1729

Population: 206,189 (2011)

County seat: Wilmington

Feesdback
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NHC Email Network
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Levels of Granularity
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Principled Visualization

e Common workflow:
- Construct a statistical model of observed data

- Perform post-hoc visualization to draw conclusions about
the model and its relationship to the data

e Problem: visualization algorithms can produce visual
artifacts that may be misleading

e Solution: visualizations should be directly interpretable
In terms of the model and its relationship to the data
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Exploring Structure and Content

e Facilitate exploratory analysis of topic-specific
communication patterns by learning

- Topics of communication
- Topic-specific communication subnetworks
- Principled visualizations of topic-sepcific subnetwork

e Draw upon ideas from two well-known frameworks:

- Statistical topic modeling
- Latent space network modeling
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Topics and Words
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Documents and Topics

INTELLECTUAL PROPERTY

Intellectual Property Landscape
of the Human Genome

Kyle Jensen and Fiona Murray*

ene patents are the subject of con-

G siderable debate and yet, like the
term “gene” itself, the definition of

what constitutes a gene patent is fuzzy (/).
Nonetheless, gene patents that seem to
cause the most

Enhanced online at controversy are
wwwsdencemagorg/egl! e claiming
content/ful’310/5746/239 humai prc—tein-
encoding nucleotide sequences. This cate-
gory is the subject of our analysis of the
patent landscape of the human genome (2).
Critics describe the growth in gene
sequence patents as an intellectual property
(IP) “land grab” over a finite number of
human genes (3, 4). They suggest that
overly broad patents might block follow-on
research (5). Altemmatively, gene IP rights
may become highly fragmented and cause
an anticommons effect, imposing high
costs on future innovators and underuse of
genomie resources (6). Both situations,
critics argue, would increase the costs of
geneﬁc diagnostics, slow the development
of new medicines, stifle academic research,

tinguishing patents on the human genome
from those on other species (23).

Qur detailed map was developed using
bioinformatics methods to compare
nucleotide sequences claimed in US. patents
to the human genome. Specifically, this map
is based ona BLAST (24) homology search
linking nucleotide sequences disclosed and
claimed in granted U.S. utility patents to the
set of protein-encoding messenger RNA
transcripts contamed n the Nanonal Center
for Biotechnology Information (NCBI)
RefSeq (25) and Gene (26) databases. This
method allows us to map

POLICY FORUM

California, Isis Pharmaceuticals, the former
SmithKline Beecham, and Human Genome
Sciences. The top patent assignee is Incyte
Pharmaceuticals/Incyte Genomics, whose [P
rights cover 2000 human genes, mainly for
use as probes on DNA microarrays.

Although large expanses of the genome
are unpatented, some genes have up to 20
patents asserting rights to various gene uses
and manifestations including diagnostic
uses, siﬂﬁ]lrc nucleotide polymorphisms
(SNPs}, cell lings, and constructs containing
the gene. The distribution of gene patents
was nonuniform (see figure, page 240, top
right): Specific regions of the genome are
“hot spots™ of heavy patent activity, usually
with a one-gene-many-patents scenario ( sec
figure, below). Although less common,
there were cases in which a single patent
claims many genes, typically as comple-
mentary DNA probes used on a microarray
(see figure, p. 240, bottom ).

gene-oriented IP rights to () ———
===

specific physical loci on
the human genome (27)
(see figure, right). Our
approach is highly spe-
cific in its identification
of patents that actually
claim human nucleotide
sequences. However, by
limiting the search to
patents using the canoni-

Hanna Wallach

UMass Amherst

31




Latent Dirichlet Allocation

INTELLECTUAL PROPERTY

Intellectual Property Landscape
of the Human Genome

Kyle Jensen and Fiona Murray*

ene patents are the subject of con-

G siderable debate and yet, like the
term “gene” itself, the definition of

what constitutes a gene patent is fuzzy (/).
Nonetheless, gene patents that seem to
cause the most

Enhanced online at ., controversy are
oS T those claining
human protein-

encoding nucleotide sequences. This cate-
gory is the subject of our analysis of the
patent landscape of the human genome (2).
Critics describe the growth in gene
sequence patents as an intellectual property
(IP) “land grab™ over a finite number of
human genes (3, 4). They suggest that
overly broad patents might block follow-on
research (5). Altematively, gene IP rights
may become highly fragmented and cause
an anticommons effect, imposing high
costs on future innovators and underuse of
genomic resources {6). Both situations,
critics argue, would increase the costs of
genetic diagnostics, slow the development
of new medicines, stifle academic research,

tinguishing patents on the human genome
from those on other species (23).

Our detailed map was developed using
bioinformatics methods to compare
nucleotide sequences claimed in U.S. patents
to the human genome. Specifically, this map
is based on a BLAST (24) homology search
linking nucleotide sequences disclosed and
claimed in granted U.S. utility patents to the
set of protein-encoding messenger RNA
transcripts contained in the National Center
for Biotechnology Information (NCBI)
RefSeq (25) and Gene (26) databases. This
method allows us to map
gene-oriented IP rights 1o
specific physical loci on
the human genome (27)
(see figure, right). Our
approach is highly spe-
cific in its identificati

POLICY FORUM

California, Isis Pharmaceuticals, the former
SmithKline Beecham, and Human Genome
Sciences. The top patent assignee is Incyte
Pharmaceuticals/Incyte Genomics, whose [P
rights cover 2000 human genes, mainly for
use as probes on DNA microarrays.

Although large expanses of the genome
are unpatented, some genes have up to 20
patents asserting rights to various gene uses
and manifestations including diagnostic
uses, single nucleotide polymorphisms
(SNPs), cell lines, and constructs containing
the gene. The distribution of gene patents
was nonuniform (see figure, page 240, top
ight): Specific regions of the genome are
hot spots”™ of heavy patent activity, usually
with a one-gene-many-patents scenario ( see
figure, below). Although less common,
there were cases in which a single patent
claims many genes, typically as comple-
mentary DNA probes used on a microarray
(see figure, p. 240, bottom).

of patents that actually
claim human nucleotide
sequences. However, by
limiting the search to
patents using the canoni-
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Individuals and Latent Spaces
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Latent Space Network Model

[Hoff et al., '02]
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Topics and Spaces
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A New Model...

[Krafft et al., '12]

e Model email content using LDA
e Model recipients using topic-specific latent spaces

e Generative process:

- Generate topics and topic-specific latent spaces
- Generate document-specific topic distributions
- Generate recipients using latent spaces

- Generate words using topics
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Graphical Model
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Experimental Evaluation

e Quantitative model validation:

- Link prediction performance vs. baselines
- Posterior predictive checks
- Topic coherence vs. LDA

e Exploratory analysis:

- Modularity: disconnected components
- Assortativity: components of a single “type”
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Link Prediction

= _
S
—— —a
e “ -~ - - e
o -
g S
J
%)
o ol g T e e et
%d_ ________________"_‘ ;;;; R
2
<
=
—— ourmodel --- MMSB
- = Erosheva — — baseline 1
g_ baseline 2 -—- LSM
| | ! ! |
0 50 100 150 200
Number of Topics

Hanna Wallach :: UMass Amherst :: 39



Posterior Predictive Checks
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Topic Coherence
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High Modularity, High Assortativity
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High Modularity, Low Assortativity

fg g sani Couniy Manager
Buriget

Ciogpeey afi v = dieedl onm
Couniy STor mesy

Conby Comim 55 0nds
Coundy Manager
Davsopmenk Sord ons
Sediong

Public Signage
change signs sign process ordinance

400
1

gy anaperment
Enginesring

svimnmenial Managament
nanc e

o Serdioes

Health

Human Resoroes

Rl
Ds

200
I

i ekl o Techinol gy
Library

(S P AT
Sarks amd Gar e
Aanining and Ins pectl e
“rofrial Felsas s Scnesning
= oper iy Management
Regsir of Deeds

=i K Maragament

S it

Social Servoes

T

Wiz am Sar oes

ot = rpoyssmeaend S vicss

CM

" el

=200
1

-400
1

naHn e o RP IS FA I EPREREREE

Hanna Wallach :: UMass Amherst :: 44



Low Modularity, Low Assortativity
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Low Modularity, High Assortativity
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Take Away Message

e Explanatory and exploratory analyses matter

e Communication networks are important:

- Ciritical to all kinds of collaborative problem solving
- ... but can be hard to directly observe

e Topic-partitioned multinetwork embedding:

- Good model of structure and content
- Emphasizes principled visualization
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Thanks!
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