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Examples of Unsupervised ML for Social Science: 
Recommendation Systems

A Large-scale Exploration of Group Viewing Patterns. 
Chaney, Gartrell, Hofman, Guiver, Koenigstein, Kohli, and Paquet.  TVX, 2014.

How Algorithmic Confounding in Recommendation Systems Increases Homogeneity and Decreases Utility 
Chaney, Stewart, Engelhardt.  arXiv, 2017.

3

A Probabilistic Model for Using Social Networks in Personalized Item Recommendation. 
Chaney, Blei, and Eliassi-Rad. RecSys, 2015.
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Examples of Unsupervised ML for Social Science: 
Text Analysis / Topic Models

4

The Power of Aggregation for Topic Models Used For Measurement. 
Chaney, Shiraito, Stewart.  Text as Data, 2017.

Detecting and Characterizing Events. 
Chaney, Wallach, Blei, and Connelly.  EMNLP, 2016.

Visualizing topic models. 
Chaney and Blei.  ICWSM, 2012.
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Why are events important?
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Our Task: 

Given a huge corpus of primary source documents, 
identify events of potential interest and 

characterize them with relevant words and sources. 

(Or, make life easier for historians dealing with 
millions of primary source documents.) 
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U.S. State Department Cables 

Message content 

Date sent 

Authoring entity 

…

Matthew Connelly’s 
History Lab at Columbia
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Matthew Connelly’s 
History Lab at Columbia

U.S. State Department Cables 

2,674,486 messages 

sent between 1973 and 1978 

34,204 unique sending entities
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What is an event?
• Event detection from time series data. 

Guralnik and Srivastava. KDD, 1999.

• Earthquake shakes Twitter users: real-time 
event detection by social sensors. 
Sakaki, et al.  WWW, 2010.

• A study of retrospective and on-line event 
detection.  Yang, et al.  SIGIR, 1998.

• Text classification and named entities for 
new event detection. 
Kumaran and Allan.  SIGIR, 2004.

• A novel burst-based text representation 
model for scalable event detection.  
Zhao, et al. ACL, 2012.

• Leadline: Interactive visual analysis of text 
data through event identification and 
exploration.  Dou, et al.  VAST, 2012.

9



/ 50

What is an event?
change point

location

cluster of sources

temporary deviation 
from business-as-usual
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Mayaguez Incident

HONG KONG → BANGKOK on 5/12/1975 
U.S. FLAG VESSEL IN DISTRESS 

1. HONG KONG REP OF SEALAND ORIENT HAS 
ADVISED ORIG THAT THEIR VESSEL SS MAYAGUEZ 

IS REPORTED UNDER FIRE AND IN DISTRESS 
IN GULF OF THAILAND. LAST POSIT 102PT53E 

94PT80N TIME OF POSIT UNKNOWN BUT 
EST BY SEALAND TO BE APPROX 1800 LOCAL. 

2. SEALAND REP IS NOT SURE OF TYPE 
OF FIRE, I.E. SMALL ARMS OR MED CALIBER 

AND DOES NOT KNOW IF OTHER SHIPS 
ARE INVOLVED. REP DOES STATE THAT 

STATE → BANGKOK on 5/13/1975 
SS MAYAGUEZ FOR MASTERS FROM ZURHELLEN 
REGRET FAST MOVING SITUATION HERE HAS MADE 
IT IMPOSSIBLE TO KEEP YOU FULLY INFORMED AS 
WE WOULD OTHERWISE INTEND.  MATTERS YOU 
RAISE ARE CURRENTLY UNDER DISCUSSION AND 

WE HOPE TO HAVE WORD FOR YOU 
SOON.  MEANTIME, PLEASE DO NOT, REPEAT NOT, 

RAISE THIS MATTER FURTHER WITH THAIS.   
INGERSOLL NOT LIKELY TO PANIC. 

MEXICO →  STATE on 5/16/1975 
REACTION TO AMAYAGUEZ INCIDENT 

1.  MOST MEXICO CITY NEWSPAPERS GAVE LEAD 
TREATMENT TO MAYAGUEZ INCIDENT IN MAY 15 
EDITIONS. REPORTS, BASED ON WIRE SERVICE 
DESPATCHES, WERE MOSTLY PLAYED STRAIGHT 
ALTHOUGH HEADLINE WRITERS GAVE REIN TO 

USUAL EDITORIAL BIASES TO CONVEY MORE OR 
LESS UNFAVORABLE IMPRESSION OF U.S. ACTION 
(E.G., INFLUENTIAL MODERATE-LEFT EXCELSIOR 

SUGGESTED MILITARY ACTIONS OCCURRED AFTER 
PHNOM PENH HAD ALREADY ANNOUNCED IT WAS 

FREEING MAYAGUEZ AND ITS CREW; LEFT-LEANING 
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messages
HONG KONG → BANGKOK on 5/12/1975 

U.S. FLAG VESSEL IN DISTRESS 
1. HONG KONG REP OF SEALAND ORIENT HAS 

ADVISED ORIG THAT THEIR VESSEL SS MAYAGUEZ 
IS REPORTED UNDER FIRE AND IN DISTRESS 

IN GULF OF THAILAND. LAST POSIT 102PT53E 
94PT80N TIME OF POSIT UNKNOWN BUT 

EST BY SEALAND TO BE APPROX 1800 LOCAL. 

STATE → BANGKOK on 5/13/1975 
SS MAYAGUEZ FOR MASTERS FROM ZURHELLEN 

REGRET FAST MOVING SITUATION HERE HAS 
MADE IT IMPOSSIBLE TO KEEP YOU FULLY 

INFORMED AS WE WOULD OTHERWISE INTEND.  
MATTERS YOU RAISE ARE CURRENTLY UNDER 

DISCUSSION AND WE HOPE TO HAVE WORD FOR 
YOU SOON.  MEANTIME, PLEASE DO NOT, REPEAT 

MEXICO →  STATE on 5/16/1975 
REACTION TO AMAYAGUEZ INCIDENT 

1.  MOST MEXICO CITY NEWSPAPERS GAVE LEAD 
TREATMENT TO MAYAGUEZ INCIDENT IN MAY 15 
EDITIONS. REPORTS, BASED ON WIRE SERVICE 

DESPATCHES, WERE MOSTLY PLAYED STRAIGHT 
ALTHOUGH HEADLINE WRITERS GAVE REIN TO 

USUAL EDITORIAL BIASES TO CONVEY MORE OR 

common themes eventsauthoring entities
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modeling messages
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modeling messages

Latent Dirichlet allocation. Blei, Ng, and Jordan, 2003.
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modeling messages

Latent Dirichlet allocation. Blei, Ng, and Jordan, 2003.
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Latent Dirichlet allocation.
Blei, Ng, and Jordan, 2003.

modeling messages

GaP: A Factor Model for 
Discrete Data. Canny, 2004.
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messages
HONG KONG → BANGKOK on 5/12/1975 

U.S. FLAG VESSEL IN DISTRESS 
1. HONG KONG REP OF SEALAND ORIENT HAS 

ADVISED ORIG THAT THEIR VESSEL SS MAYAGUEZ 
IS REPORTED UNDER FIRE AND IN DISTRESS 

IN GULF OF THAILAND. LAST POSIT 102PT53E 
94PT80N TIME OF POSIT UNKNOWN BUT 

EST BY SEALAND TO BE APPROX 1800 LOCAL. 

STATE → BANGKOK on 5/13/1975 
SS MAYAGUEZ FOR MASTERS FROM ZURHELLEN 

REGRET FAST MOVING SITUATION HERE HAS 
MADE IT IMPOSSIBLE TO KEEP YOU FULLY 

INFORMED AS WE WOULD OTHERWISE INTEND.  
MATTERS YOU RAISE ARE CURRENTLY UNDER 

DISCUSSION AND WE HOPE TO HAVE WORD FOR 
YOU SOON.  MEANTIME, PLEASE DO NOT, REPEAT 

MEXICO →  STATE on 5/16/1975 
REACTION TO AMAYAGUEZ INCIDENT 

1.  MOST MEXICO CITY NEWSPAPERS GAVE LEAD 
TREATMENT TO MAYAGUEZ INCIDENT IN MAY 15 
EDITIONS. REPORTS, BASED ON WIRE SERVICE 

DESPATCHES, WERE MOSTLY PLAYED STRAIGHT 
ALTHOUGH HEADLINE WRITERS GAVE REIN TO 

USUAL EDITORIAL BIASES TO CONVEY MORE OR 

common themes eventsauthoring entities
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Lisbon Embassy

PORTUGAL 
PORTUGUESE  

GOP 
LISBON 

GOVERNMENT 
PARTY 

SUMMARY 
MINISTER 
SUPPORT 

PRESIDENT

modeling authoring entities

Lisbon Embassy

Bangkok Embassy

United Nations

OECD

21



/ 50

Entity Topic 

Lisbon Embassy

Self Interest

Documents sent by Lisbon

PORTUGAL 
PORTUGUESE  

GOP 
LISBON 

GOVERNMENT 
PARTY 

SUMMARY 
MINISTER 
SUPPORT 

PRESIDENT
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General Topic 
VISIT 

HOTEL  
SCHEDULE 

ARRIVE 
ARRIVAL 
DEPART 
PLEASE 

MEET 
DAY 

ROOM

Lisbon Embassy

General Topic
TRADE 

COMMISSION 
GATT 

TARIFF 
MTN 

IMPORT 
DUTY 

GSP 
 QUOTA 
EXPORT

General Topic 
PROGRAM 

UNIVERSITY 
GRANT 

EDUCATION 
SCHOOL 

POST 
INSTITUTE 
RESEARCH 

CENTER 
AMERICAN

Entity 
Concerns

Documents sent by Lisbon

Entity Topic 
PORTUGAL 

PORTUGUESE  
GOP 

LISBON 
GOVERNMENT 

PARTY 
SUMMARY 
MINISTER 
SUPPORT 

PRESIDENT
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What about events?
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Events are temporary shifts away from 
business as usual in message content.

Thus far, our model of cables 
captures business as usual.

25
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modeling events
stream of messages
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Event Topic
SITUATION 

INSURGENT  
JUNTA 

EXILE 
REGIME 

RESISTANCE 
COLONIES 

MOVEMENT 
CIVIL 

CELEBRATE

General Topic 
PROGRAM 

UNIVERSITY 
GRANT 

EDUCATION 
SCHOOL 

POST 
INSTITUTE 
RESEARCH 

CENTER 
AMERICAN

Entity Topic
PORTUGAL 

PORTUGUESE  
GOP 

LISBON 
GOVERNMENT 

PARTY 
SUMMARY 
MINISTER 
SUPPORT 

PRESIDENT

General Topic 
VISIT 

HOTEL  
SCHEDULE 

ARRIVE 
ARRIVAL 
DEPART 
PLEASE 

MEET 
DAY 

ROOM

General Topic
TRADE 

COMMISSION 
GATT 

TARIFF 
MTN 

IMPORT 
DUTY 

GSP 
 QUOTA 
EXPORT

decay of relevancy

ndv ⇠ Poisson
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!
KX

k=1

✓dk�kv + ⇣d⌘advndv +
TX

t=1

f(td, t)✏dt�tv
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visualization & 
exploration

learned parametersobserved data

model assumptions

inference 
algorithm

HONG KONG → BANGKOK on 5/12/1975 
U.S. FLAG VESSEL IN DISTRESS 
1. HONG KONG REP OF SEALAND 

ORIENT HAS 
ADVISED ORIG THAT THEIR VESSEL SS 

MAYAGUEZ 
IS REPORTED UNDER FIRE AND IN 

DISTRESS 

STATE → BANGKOK on 5/13/1975 
SS MAYAGUEZ FOR MASTERS 

FROM ZURHELLEN 
REGRET FAST MOVING SITUATION 

HERE HAS MADE IT IMPOSSIBLE 
TO KEEP YOU FULLY INFORMED AS 
WE WOULD OTHERWISE INTEND.  

MATTERS YOU RAISE ARE 

MEXICO →  STATE on 5/16/1975 
REACTION TO AMAYAGUEZ INCIDENT 

1.  MOST MEXICO CITY NEWSPAPERS 
GAVE LEAD TREATMENT TO 

MAYAGUEZ INCIDENT IN MAY 15 
EDITIONS. REPORTS, BASED ON WIRE 
SERVICE DESPATCHES, WERE MOSTLY 

PLAYED STRAIGHT ALTHOUGH 

TRADE 
COMMISSION 

GATT 
TARIFF 

MTN 
IMPORT 

DUTY 
GSP 

 QUOTA 
EXPORT

Data Analysis Process
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p(�,✓,�,⌘, ⇠, ⇣,�, , ✏ | N,↵) =
p(�,✓,�,⌘, ⇠, ⇣,�, , ✏,N | ↵)R

· · ·
R
p(�,✓,�,⌘, ⇠, ⇣,�, , ✏,N | ↵)d� · · · d✏

latent model parameters

observed data

model hyperparameters

easy to compute

intractable

Posterior Distribution
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Variational Inference

intractable posterior p

35

p(�,✓,�,⌘, ⇠, ⇣,�, ✏ | N,↵) ⇡ q(� | ��) q(✓ | �✓) q(� | ��) q(⇠ | �⇠) q(⇣ | �⇣) q(� | ��) q(✏ | �✏)
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easy to compute 
approximation q

Variational Inference

36

intractable posterior p

p(�,✓,�,⌘, ⇠, ⇣,�, ✏ | N,↵) ⇡ q(� | ��) q(✓ | �✓) q(� | ��) q(⇠ | �⇠) q(⇣ | �⇣) q(� | ��) q(✏ | �✏)
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Variational Inference

37

q(� | ��)

q(✓ | �✓)

q(� | ��)

q(⇠ | �⇠)

q(⇣ | �⇣)

q(� | ��)

q(✏ | �✏)

coordinate ascent algorithm

update �� using estimates of other parameters

update using estimates of other parameters

update using estimates of other parameters

update using estimates of other parameters

update using estimates of other parameters

update using estimates of other parameters

update using estimates of other parameters
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Method nDCG

Capsule (this work) 0.693

term-count deviation + tf-idf 0.652

term-count deviation 0.642

random 0.557

“event-only” Capsule 0.426

Event Detection
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Document Recovery

… 
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Document Recovery

June 2, 1974 STATE TENNECO SEVEN

June 1, 1974 ATHENS TENNECO SEVEN: PRESS STATEMENT 
STATE FOR BRUCE ROGERS AF/ET

May 29, 1974 STATE TENNECO FIVE AND AMERICAN NURSE

May 30, 1974 STATE TENNECO SEVEN

June 8, 1974 ATHENS TENNECO SIX FREEMAN GAVE EMBASSY 
ADVANCE COPY OF PRESS RELEASE HE 
PLANSJune 8, 1974 ATHENS TENNECO SIX

June 5, 1974 ATHENS TENNECO IN ETHIOPIA

June 3, 1974 STATE TENNECO SEVEN

June 7, 1974 STATE TENNECO IN ETHIOPIA

June 3, 1974 STATE TENNECO SEVEN

May 27, 1974 ADDIS 
ABABA

TENNECO FIVE

June 1, 1974 ATHENS TENNECO SEVEN FOR WELDON 
GRAHAM WHO ARRIVES KHARTOUM 
1:15 LOCAL TIME FROM

Our Model May 27, 1974 (random)
May 31, 1974 ABIDJAN IVORIAN TO HEAD UNIVERSITY

May 29, 1974 BREMEN VISAS IBEX NAME CHECK USSR M.S. 
"MIKHAIL LERMONTOV" ARRIVING 
JUNE 5May 28, 1974 STATE NONIMMIGRANT VISA CASE

May 28, 1974 BONN ADS REQUEST - E.E. FAIRCHILD 
CORP., ROCHESTER, N.Y. 
FOLLOWING FIRMS  ARE May 29, 1974 BUDAPEST HUNGARIAN-POLISH COOPERATION 
PROTOCOL SIGNED

May 29, 1974 MOSCOW CAMPAIGN TO DISCOURAGE SOVIET 
JEWISH EMIGRATION

May 31, 1974 MONTREAL PRIVATE TRADE OPPORTUNITY

May 31, 1974 WARSAW SHIPMENT OF SPECIAL EQUIPMENT

May 28, 1974 FRANKFURT NUCLEAR INSTRUMENTATION 
EXHIBITION MARCH 18-21 1974

May 28, 1974 ARA THE REMOVAL OF FENCE BETWEEN 
THE REPUBLIC OF PANAMA AND 
CANAL ZONEJune 1, 1974 LIBREVILLE GOG INTEREST IN DISCUSSING 
FUTURE OF IRON ORE MINE WITH 
BETHLEHEM GOG INTEREST IN May 27, 1974 WARSAW CULTURAL PRESENTATIONS: 
MANHATTAN THEATRE PROJECT 
(MTP)
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0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/doc/1974STATE115651
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/entity/ATHENS
http://0.0.0.0:8000/doc/1974ATHENS03319
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/doc/1974STATE111933
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/doc/1974STATE113686
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/ATHENS
http://0.0.0.0:8000/doc/1974ATHENS03537
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/ATHENS
http://0.0.0.0:8000/doc/1974ATHENS03337_2
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/ATHENS
http://0.0.0.0:8000/doc/1974ATHENS03400
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/doc/1974STATE116336
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/doc/1974STATE120575
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/doc/1974STATE115887
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/entity/ADDIS%20ABABA
http://0.0.0.0:8000/doc/1974ADDIS05872
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/entity/ATHENS
http://0.0.0.0:8000/doc/1974ATHENS03316
http://ABIDJAN
http://0.0.0.0:8000/doc/1974STATE115651
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/entity/ATHENS
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/doc/1974STATE111933
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/event/1974-06-03
http://BUDABEST
0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/doc/1974ATHENS03337_2
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/doc/1974STATE116336
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/STATE
0.0.0.0:8000/doc/1974ADDIS05872
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/doc/1974ATHENS03316
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Document Recovery: Cables

Fall of Saigon / End of Vietnam War
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Document Recovery: Cables

April 30, 1975 GEORGET
OWN

RESETTLEMENT OF VIETNAMESE 
REFUGEES STATE FOR AMB. L. DEAN 
BROWNMay 1, 1975 JIDDA FOREIGN RELATIONS OF PROVISIONAL 
REVOLUTIONARY GOVERNMENT OF 
SOUTH VIET-NAM

April 29, 1975 ASUNCIO
N

RESETTLEMENT OF VIETNAMESE 
REFUGEES

May 1, 1975 LAGOS RESETTLEMENT OF VIETNAMESE 
REFUGEESApril 28, 1975 GABORO

NE
RESETTLEMENT OF VIETNAMESE 
REGUGEES

April 29, 1975 LA PAZ RESETTLEMENT OF VIETNAMESE 
REFUGEES

April 28, 1975 WELLING
TON

RESETTLEMENT OF VIETNAMESE 
REFUGEES

April 29, 1975 BRIDGET
OWN

RESETTLEMENT OF VIETNAMESE 
REFUGEES

April 28, 1975 COTONO
U

RESETTLEMENT OF VIETNAMESE 
REFUGEES

May 15, 1975 NATO MBFR: FORM OF AGREEMENTS: SPC 
MEETING MAY 15

April 29, 1975 BANGUI RESETTLEMENT OF VIETNAMESE 
REFUGEES

May 2, 1975 LAGOS n/a
May 10, 1975 CARACAS FOREIGN MINISTER TO BE 

QUESTIONED CONCERNING GOV 
FOREIGN POLICY TOWARD 
COMMUNIST COUNTRIES

Our Model April 28, 1975 (random)
April 28, 1975 PRAGUE MCCLAIN FAMILY BAND

April 30, 1975 CANNON, 
HOWARD 
W 

DELEGATE SELECTION TO IWY 
CONFERENCE

May 1, 1975 TOKYO CONSULTATION ON PROPOSED 
INTERNATIONAL FUND FOR 
AGRICULTURAL  DEVELOPMENT April 29, 1975 VO REQUEST FOR EVACUATION / VISA 
ASSISTANCE FROM VIETNAM

May 2, 1975 USUN 
NEW YORK

BRITISH TO ASK TURKEY TO DELAY 
PUBLICATION OF TURK CYPRIOT  
CONSTITUTIONApril 29, 1975 LAGOS MERIDIAN HOUSE INVITEE

May 2, 1975 NATO 
BRUSSELS

NPG-DRAFT AGENDA FOR JUNE NPG 
MINISTERIAL MEETING

May 2, 1975 TUNIS DISPLAY OF F5F AIRCRAFT

April 29, 1975 OECD 
PARIS 

US EXCEPTION REQUESTS

April 30, 1975 STATE PA/SFCP OFFICIAL VISIT DR. 
BAUMGARTNER; PROJECT 5-532-13

April 28, 1975 NEW 
DELHI 

W/W-AIRLINE TICKET FOR ERIC JOHN 
VAN LIENDEN

April 29, 1975 STATE EXECUTIVE ORDER 10422 FOLLOWING 
PROCESSED UNDER SECTION 8 

May 2, 1975 USUN 
NEW YORK

SCIENTIFIC AND TECHNICAL 
SUBCOMMITTEE (OUTER SPACE) 
FINAL REPORT 43

http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/GEORGETOWN
http://0.0.0.0:8000/doc/1975GEORGE00625
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/JIDDA
http://0.0.0.0:8000/doc/1975JIDDA03072
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/ASUNCION
http://0.0.0.0:8000/doc/1975ASUNCI01633
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/LAGOS
http://0.0.0.0:8000/doc/1975LAGOS04028
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/GABORONE
0.0.0.0:8000/doc/1975GABORO00575
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/LA%20PAZ
http://0.0.0.0:8000/doc/1975LAPAZ03009
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/WELLINGTON
http://0.0.0.0:8000/doc/1975WELLIN01179
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/BRIDGETOWN
http://0.0.0.0:8000/doc/1975BRIDGE00689
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/COTONOU
http://0.0.0.0:8000/doc/1975COTONO00562
http://0.0.0.0:8000/event/1975-05-12
http://0.0.0.0:8000/entity/NATO
http://0.0.0.0:8000/doc/1975NATO02741
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/BANGUI
http://0.0.0.0:8000/doc/1975BANGUI00601
http://0.0.0.0:8000/event/1975-04-28
http://0.0.0.0:8000/entity/LAGOS
http://0.0.0.0:8000/doc/1975LAGOS04100
http://0.0.0.0:8000/event/1975-05-05
http://0.0.0.0:8000/entity/CARACAS
http://0.0.0.0:8000/doc/1975CARACA04912
http://0.0.0.0:8000/event/1974-05-27
http://0.0.0.0:8000/doc/1974STATE113686
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/entity/ATHENS
http://0.0.0.0:8000/doc/1974ATHENS03537
http://0.0.0.0:8000/event/1974-06-03
http://0.0.0.0:8000/doc/1974ATHENS03337_2
http://N
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/entity/STATE
http://0.0.0.0:8000/doc/1974ATHENS03316


/ 50

Visualization for Exploration

princeton.edu/~achaney/capsule/
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From: Vinograd, Samantha 

Sent: Wednesday, 
September 12, 2012 06:41 PM 

Subject: hey 

— for S's awareness — we 
have proposed the calls to 
Libyan and Egyptian 
Presidents. Early AM EDT. 

Samantha Vinograd 

Senior Advisor to the 
National Security Advisor

From: Otero, Maria 

Sent: Wednesday, 
September 12, 2012 6:46 AM 

Subject: I am so sorry 

Hillary: 

I'm just boarding plane to 
Honduras and thinking of 
you especially with this 
painful tragedy in Libya. 

Warmest, 

Maria

From: Brose, Christian 

Sent: Wednesday, 
September 12, 2012 10:09 AM 

Subject: Wow 

What a wonderful, strong 
and moving statement by 
your boss. please tell her 
how much Sen. McCain 
appreciated it. Me too

Application to Clinton Emails
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described an unsupervised model for  
detecting and characterizing events 

explored results on U.S. State Department cables 
and Clinton emails, including demonstrating a 

browser of the cables

Summary
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network dynamics  
(relationships between entities) 

propagation of information along network 

learning event duration or decay shape 

Next Steps
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• work with domain experts to build 
latent variable models 

• derive, implement, and apply 
scalable inference algorithms 

• build tools to visualize, explore, 
and interpret model results

Research Themes: Methodology

inference 
algorithm

HONG KONG → BANGKOK on 5/12/1975 
U.S. FLAG VESSEL IN DISTRESS 

1. HONG KONG REP OF SEALAND ORIENT 
HAS 

ADVISED ORIG THAT THEIR VESSEL SS 
MAYAGUEZ 

IS REPORTED UNDER FIRE AND IN 
DISTRESS 

STATE → BANGKOK on 5/13/1975 
SS MAYAGUEZ FOR MASTERS 

FROM ZURHELLEN 
REGRET FAST MOVING SITUATION 

HERE HAS MADE IT IMPOSSIBLE TO 
KEEP YOU FULLY INFORMED AS WE 

WOULD OTHERWISE INTEND.  

MEXICO →  STATE on 5/16/1975 
REACTION TO AMAYAGUEZ INCIDENT 

1.  MOST MEXICO CITY NEWSPAPERS 
GAVE LEAD TREATMENT TO MAYAGUEZ 

INCIDENT IN MAY 15 EDITIONS. 
REPORTS, BASED ON WIRE SERVICE 

DESPATCHES, WERE MOSTLY PLAYED 
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Research Themes: Applications
Goal: identify influences on human behavior

• convolved observations 
• political voting 
• demography 
• financial markets 
• gene expression 

• algorithms as a source of influence 
• news and media recommendation 
• text correction and prediction 
• financial loans 
• criminal profiling 
• medical intervention

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

ML model

deploy retrain
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Thank you! 

ajbc.io/capsule

Matt Connelly David BleiHanna Wallach

Collaborators

Postdoctoral Advisors Barbara Engelhardt & Brandon Stewart 
Princeton Center for Information Technology Policy Seed Grant 

IC Postdoctoral Research Fellowship Program (ORISE, DOE & ODNI)

http://ajbc.io/capsule

