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Where We’ve Been, Where We’re Going

- Class 1: Finding Text Data

- Class 2: Representing Texts Quantitatively

- Class 3: Dictionary Methods for Classification

- Class 4: Comparing Language Across Groups

- Class 5: Texts in Space

- Class 6: Clustering

- Class 7: Topic models

- Class 8: Supervised methods for classification

- Class 9: Ensemble methods for classification

- Class 10: Scaling Speech
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Question (from email received 1 hour ago):
I’m curious if you have ever used mechanical turk for

coding of data (e.g., from text). Any experience with

that? Thoughts?

How is Homework Going? Class? What Can I do to help you?
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More About R Code

How to write to a file in R

Many method, easiest: sink

> sink(’Test.txt’)

> print(’This is a great tool’)

> sink()
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Congressional Language Across Sources

Congressional Press Releases and Floor Speeches

- Collected 64,033 press releases

- Problem: are they distinct from floor statements (approx. 52,000
during same time)?

- Yes: press releases have different purposes, targets, and need not relate
to official business

- No: press releases are just reactive to floor activity, will follow floor
statements

- Deeper question: what does it mean for two text collections to be
different?

- One Answer: texts used for different purposes

- Partial answer: identify words that distinguish press releases and floor
speeches

Today’s Lecture: How to identify those words?
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A Method for Identifying Distinguishing Words

Method 1: Mutual Information

- Unconditional uncertainty (entropy):

- Randomly sample a press release
- Guess press release/floor statement
- Uncertainty about guess

- Maximum: No. press releases = No. floor statements
- Minimum : All documents in one category

- Conditional uncertainty (w) (conditional entropy)

- Condition on presence of word w
- Randomly sample a press release
- Guess press release/floor statement
- Word presence reduces uncertainty

- Unrelated: Conditional uncertainty = uncertainty
- Perfect predictor: Conditional uncertainty = 0

- Mutual information(w): uncertainty - conditional uncertainty (w)

- Maximum: Uncertainty → w is perfect predictor
- Minimum: 0 → w fails to separate speeches and floor statements
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A Method for Identifying Distinguishing Words

- Pr(Press) ≡ Probability selected document press release

- Pr(Speech) ≡ Probability selected document speech

- Define entropy H(k)

H(k) = −
∑

t∈{Pre,Spe}

Pr(t) log2 Pr(t)

- log2? Encodes bits

- Maximum: Pr(Press) = Pr(Speech) = 0.5

- Minimum: Pr(Press) → 0 (or Pr(Press) → 1)
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A Method for Identifying Distinguishing Words

- Consider presence/absence of word wj

- Define conditional entropy H(k |wj)

H(k |wj) = −
1∑

s=0

∑
t∈{Pre,Spe}

Pr(t,wj = s) log2 Pr(t|wj = s)

- Maximum: wj unrelated to Press Releases/Floor Speeches

- Minimum: wj is a perfect predictor of press release/floor speech
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A Method for Identifying Distinguishing Words

- Define Mutual Information(wj) as

Mutual Information(wj) = H(k)− H(k|wj)

- Maximum: entropy ⇒ H(k |wj) = 0

- Minimum: 0 ⇒ H(k |wj) = H(k).

Bigger mutual information ⇒ better discrimination
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A Method for Identifying Distinguishing Words

Formula for mutual information
(based on ML estimates of probabilities)

np = Number Press Releases

ns = Number of Speeches

D = np + ns

nj =
D∑
i=1

wi ,j (No. docs wj appears )

n−j = No. docs wj does not appear

nj ,p = No. press and wj

nj ,s = No. speech and wj

n−j ,p = No. press and not wj

n−j ,s = No. speech and not wj

Justin Grimmer (Stanford University) Text as Data April 27th, 2011 10 / 29



A Method for Identifying Distinguishing Words

Formula for Mutual Information

MI(wj) =
nj ,p
D

log2
nj ,pD

njnp
+

nj ,s
D

log2
nj ,sD

njns

+
n−j ,p
D

log2
n−j ,pD

n−jnp
+

n−j ,s
D

log2
n−j ,sD

n−jns
.

(Page 258, 259 of this document
http://stanford.edu/~jgrimmer/RepStyle.pdf for more information
)
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What’s Different?

- Press Releases: Credit Claiming

- Floor Speeches: Procedural Words

- Validate: Manual Classification

- Sample 500 Press Releases, 500 Floor Speeches

- Credit Claiming: 36% Press Releases, 4% Floor Speeches

- Procedural: 0% Press Releases, 44% Floor Speeches

- Validate: Topic Classification
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What’s Different?

- Press Releases: Credit Claiming

- Floor Speeches: Procedural Words

- Validate: Manual Classification

- Sample 500 Press Releases, 500 Floor Speeches

- Credit Claiming: 36% Press Releases, 4% Floor Speeches

- Procedural: 0% Press Releases, 44% Floor Speeches

- Validate: Topic Classification
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What’s Different?

- Press Releases: Credit Claiming

- Floor Speeches: Procedural Words

- Validate: Manual Classification

- Sample 500 Press Releases, 500 Floor Speeches

- Credit Claiming: 36% Press Releases, 4% Floor Speeches

- Procedural: 0% Press Releases, 44% Floor Speeches

- Validate: Topic Classification
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What’s Different?

- Press Releases: Credit Claiming

- Floor Speeches: Procedural Words

- Validate: Manual Classification

- Sample 500 Press Releases, 500 Floor Speeches

- Credit Claiming: 36% Press Releases, 4% Floor Speeches

- Procedural: 0% Press Releases, 44% Floor Speeches

- Validate: Topic Classification
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What’s Different About Press Releases
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What’s Different?

- Press Releases: Credit Claiming

- Floor Speeches: Procedural Words

- Validate: Manual Classification

- Sample 500 Press Releases, 500 Floor Speeches

- Credit Claiming: 36% Press Releases, 4% Floor Speeches

- Procedural: 0% Press Releases, 44% Floor Speeches

- Validate: Topic Classification
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What’s Different?

- Press Releases: Credit Claiming

- Floor Speeches: Procedural Words

- Validate: Manual Classification

- Sample 500 Press Releases, 500 Floor Speeches

- Credit Claiming: 36% Press Releases, 4% Floor Speeches

- Procedural: 0% Press Releases, 44% Floor Speeches

- Validate: Topic Classification

Justin Grimmer (Stanford University) Text as Data April 27th, 2011 12 / 29



What’s Different About Press Releases

−20000 −10000 0 10000

0.
00

0.
02

0.
04

0.
06

0.
08

0.
10

No. Times Speech − No. Times Press

M
ut

ua
l I

nf
or

m
at

io
n

dialogu

controversi

want

travel

modestfit

fix accommod

adapt

master

tech

restaur

definit

extend

extens

extent

assur

assumregul

endur crowdfabricchain

chairoversight

exactground

address

ideologquarter

wrong
spoken

allevi

transacttaxpay

west resolut

convinc exercis

traffic

obstruct

unfortun

tripl

creat

countlesssand

deleg

inher

depart

morn

soil

compani

learn

huge
paper

procedur

research

packag shortchang

jurisdict compassthrive

budget

foundat

bureaucrat

advoc
video

maker

underwayhouston insight

prosper

overal

tonightplacement

tape

nuclear

obstacl

crackincent

passion

intelligproblem

filibust

nonetheless

worthconsequera chinesdiagnos

barrier

messagnomin

wastewat

soldier

clientnight percentaginjuri

test

outreach

concept

gun guy

franklin regardlessextrafbi

prepar

chipmultipl

drastic

braindrop nonprofit

tomorrow

caught

importantli

exploit waterway

develop

death

europ

600

decreas

poorpool

pacif

excess heroicreject

blessheavi

american

disagr

workforc
match

grant

grand

activist

similar

hampshir

homeown

jump

pretti

camera

actual

sought ronald

special

suitabl

timetclaim horrif

sheriff

won keycent

welcom

speaker

northwest

distancincreasingli

tortur

gain

highest

sorri

voic

men

met

root

streamlin crew

agre

marin

maria
qaida

troop

uncertainti

deal

dead

dear

inact

afternoonanalysi

creation

ignor

father

iraqi suspect

box boyextrem membership

polici

lunch

continu

conting

frequent

squar

interior
200

rhetor threshold

treasuri

genseat

wonder
innov

label innoc

tour

ultim

wake
tourist

cornerston

casualti descript

firefight

zero

hurdl

africatackl

desir

hour

hous

remain

minimum

explor

explos

comfort

mislead

rank

compound

katrina

extraordinari

exposur

charg beat

foreign

point

politiciancenturi withdraw

agricultur

constant

declar

safer

implement websit

onlin

sexual

payment

disagre

approach japanes

prais

omnibu

like

success

vibrant

hail

band detainlibertitremend

prescript

overrid

ceremoni

newli

attach

frankli

thorough

thoroughli

clock

finger

fault

exhibitbeneficiari

shortli

expos

arbitrari stuckimpos

consid

vietnamcelebr rowtrend

trent

fourth

platform

farmer

prescriblegaci techniqu

proud

writtenrapidli

insist

case

cash cast

author

statutjustifitowerlandscap schip

assist

focus sum

israel

outlin

somebodi

hill

stori

storm

store king

kind

destruct seri

wrote

solesolvoversea distress

mistak

flight

higher

collabor

confront

long

ralli

capit

meaning uphold

judg

compar choseinequ

remedi stewardshipvillag

superior

prioriti

hh

limit

job

joe

decentconfere observ

heavilismart incred

rarecarrier

disabl

misguid

scientif

spokehurt

household

wing

wind

hospit

enrichsilver

resum

navig

wisdom

copi

professor

neg bomb

advisori

best scorebalanc

life

child

preserv

birth

happi

adjourn

type dissemin

exist

mournanalyz

afford

behalf

winter

data

reveal

revers

separ

domest

million

substanc

vote

prospect

abus madison

carolina surgeri

shortag

anti

breathduti

manag

effici

gone

ad

immensenterpris

trip

accept

relationship consult

cover

reputset overwhelm sex scholar

fund

sight machin occupi

summit

send

sens

sent

natur

index

commut

high

stand nanci

owner
clearli

medal

hope

partisan

disput

drug

insuffici deliberballcolumbia

compet

crisi

guarante

deliveri

vegetvarieti

pension

oldest

calcul

abid pursuit

pleasur

smoke shame

mayor

notion

guid physician

chertoff

rail

rain

rais scenario

campu

spread arab

throw

jone

global

known

zone

reauthor

trial

mobil

live

court

cold

ethicwindow

halt

hall

ed shown

space

sunset

fort

rebuild

finish

theater

touch

identif

real

read

greatli

degre

track

traumatmedicin

preciou

commod

embrac

food foot

ask

governor

temporari

user

subsequ

slash
run

effort

vaccin

click

benchmarkagenda

grow

attack

bed

affairfuel

milestonrevis

revit

warrant kick fateappoint protest

elimin

reagan

tell

polic

polit substant

commonsens

taught

massiv

matter

bare

visitor

despitstop

compli whitehous

invalucontractor

near

ii

cellulos

redevelop

identifi

promot

telephon

surveil

tenurblack

curriculum entitl

entiti

recoveri
financi

summari

variou certainti

calendar

custodi

capabl

appropri

voluntarili

chamber

republ

adequ

grossbroken

allianc

field

represent saudi

lawyer

excit

transit

sanction

establish

secur

blood

associ

coal

relev

pend

intimidweigh

salut

appreci

suppli

understand

unifi

moment

persuad

inclus

forward

prevail

sensit

headquart fortun

sit

instead

rep

red

franc

structur

light

realiz

organ

instanc

substanti

center

hybrid

bench

insert

panel

1988 1989

ecosystem

probabl

virtual

pride

street

conduct

path mutualend collaps

victori

goegod

capac

tool

took
fashion

protect

lessenwoundcomplex

complet

pharmaci

gift

produc

head medium

heat

hear

counsel withhold

signific

rooseveltcriteria

combin

passag

rescind

realistdispos

hud

hub

crime chemic

cycl

hardli

amend

wall

immunstrict

idea

strongli

reconsid

overturn

program

rate

design

deepli

coverag

valuabl bigger

teach remot

remov

unconstitut

penalti

defici succeed

bolster

teacher robust

lower

anybodi

viabl nasacanadian

investor profoundpromptli

rout

credibl

enact

growth

miner

sectarian owe

endang

slate

healthcar

technic

treecamp

foremost

figur

inabldebt

countri

previous

specif

vigor

condit son

support

constantli midst

decid

decis

sign

classifi

open

convent conveni russia

argument

merit

activ

tribal

depend

constituthomeless

mass

leve

proofunabl

reduct
qualifi

believ

guess

guestilleg

crop

enemi

champion
remarkacadem

rehabilit

spring

suit

mitig
ut

disast

slip delay

unaccept

chosen

strateg

facilit

truth

enforc

meant

devast

competit

drink

madam

captur

interven

assess

switch

municip

novemb

defend

rel

month

commerci

award

restor

interview japan

veto

minut

laden

bracproperti

aimaid

saddam

photo

battlefield

bound

old

absent

absenc

consum

cargo

appear appealprovecar

cap

conjunct

card

care

britishsalari

price

reiter

inconsist

airlin

maritim

modifi

soon

held

reason

launch

scheme

compensweapon

usual

numer

distinguish

vessel

inflat

regrett

hispan

backbon

resolv stem

sacrif

shine

specialtinomine

chang

win

wit implic

remaind

cattl
literaci

stride buy

deploy

tire forev

eloqu

stakehold

journal

hate

credit

adult dirksen

rumsfeld

therapi meal

mean

navi

crucial

welfar provinc

daughter

directli

explain

subject

warriorgonzal

kid

human

character

destroy

unnecessari

intern

marshal

institut

item

derivinvit wealth

council

map

man

talk

rock

sensordiseas

spous

consortium

reloc

shop shotemotcorner

bureau

nearli

undocuspeech

oil

execut moneypioneerstrip

possibl

deep

deemcultur

escal

sewer

escap

alberto

liber

dictat

paragraph

suffer

complain

suprem player

park
distribut

sector

common

gap

gao

unlaw

unanim

wagelarg lesson

trail

train

iii

account

alik

obvious

aliv

forest

physic

willingmath discretionari

charact

immigr pattern

certain

overwhelminglichoos

biggest

consider

aftermath

incom

forum

mentor

movement

incorpor

london

rang

urban

thoma

validcorrupt weak

wear

trust

proudli

select storag

frustrat

fundament

ice

environment

sourc

cool

healthi

jude

condemn arrayspecifi

oath

rentideal bargain endeavor

500

mount

rosedisrupt degrad

abil

accompani

minorjeopard

cours

goal

divid

divis pray

expect

shipment

differ

feed

usda

feel

feet

hotelfastest complaint

announc

clothpatriot

consist

highlight
edg

symbol

mainten

engag

arsen

walk

load

obtain

loan

diplomat

educ

digit

specialist

hero

hole

hold

hot beautidispar

object
bush

busi

buse

result

advertispro marriag

easi

east

measur

floor

flood

time

roof explicitli

prefer

materi

truck

formula

note risen

sale

slow borrow

aerial

boatstretch

anim

color

power

longtim

adjust

correct

method healthiersocial

confirm

realli

firsthand

river

rita

retent

devic inputtranspar

encount recognit

juvenil

repair

submit

custom

agepartial

marri

odp

indian

great defeat

grower

disciplin

crimin

weaken shut hussein

softwar

licens

offset

essenti

haven

nutrit

answer

passeng

nationwid

terrorist

priorit

desk

dismissrule voter affirm

toll

told

servicemen

word

wors india

indic

disappoint

order

offici

independ

hike

provis

phase

detaine

ill

speak

partnership

save

stronger

realiti

terror

regret

southern

honest

hostil

telecommun

lender

earli

benefit

area

aren

reduc

articl

eros

sustain

consumpt

lieclear

clean

bridg

urgenc

urgent

sake

block

nay

resign freshcell

danger

bureaucraci ride

overse

consensu globe surplu

underscor

exactli

tabl

manufactur

enabl

contain

koreastatu careertreat began interrog

ought

burden martin

secondli

appar

asid

asia

permit

quot

privileg

prematur

retire

bar

sacrific

bay

ban

harvard

unfair

newspap

attitud

assault

commit

225

diagnosi die

waiv

flu flipredict graduat

thank

mail

main

possess girl lay

channelbiodiesel

yield

incid

acceler

doctor exhaust

temperaturrailroad view

straightforward

util

expedit

connect

difficultibuiltparticularli

fine

aircraft

solid

strongestdisclosur impress

deserv

fatal

bodi

scandal

employe surfac

chief

leader

mention

chri

disregardreaffirm

embodi

preliminari

bear

airplan

wetland
progress

offshor

guidelin

upcom

insurg

thought

conven

convey

guard

risk

rise

overdu

ethanol

gatewidespread

enormundermin

ran

worldwid

reconstruct
victim

expertis play

aisl

contamin

penal tip tie

longer

water

memori

purpos

anticip suspend trillion

season

senior

wood

review

driver driven blow

deduct

complic

fisheri

lack

biolog

stick

congest

scientist

administr

reach

react

hit hivcertif

rapid

carbon

relianc affili

chart

meantimrepeatedli

focu

ethnic

debat

ranchinjur

biofuel

lead

leas

leav

book

emerg

litig

china

deterior

music

export

exce

task

spectrumdozen couragrich

rice

cut

unemployunion davi

employ

refin shadow attorneycreativsuffici

safeguard

role

roll

notifintend devotintens

intent

notic

hardwork

boost

modif

instal

enhanc

civilian

clotur

receipt

sponsor

internet

neglect estat

vision

televis

easier

cure

curb

statewid
unveil

world notablleadership conclud

conclus

pull

rush

russ

aviat

cheney

midwest

introduc

colleagu

small

past

pass

prior

door

simpl

confussellself legislaturbarrel sunni

project

infect

honor

mandat

acknowledg

caucu addict

spanchao

land

broader

harbor

evacu

survey

comparisonbabi

process

lock

perfect length

scene

termin

unman

jaylawsuit

purchas

auditweb

piec

deadli

repeat

worker

repeal longstandsupervisredeploy

safe

renew

rendersubsid

germani

grave

capitol

secretari

septemb

awar

away hanghand

traffick

leagu

bornunderserv

aggress

peer

underli

profession maximum prayer

outdatsupplement

diplomaci

cost

occur

occup

economi

product

loophol

approv

dynam wealthi

introduct

replac

blind

recruit satellit

america

steadierod

import

damag
equal

inquiri sentenc

livestock

versuami

pharmaceut

start

fraud inevitmechan

essenc

lifetim

ceo

safeti

misstestifi

obviou

station

grew

jeopardiinterim

close forgotten

threaten

pace

pack

costli

000

popular

friendli

wave

convert

convers

farm

rollcal

tribut

armor

discharg

leverag

congression

discov

urg

tenn

tend

scienc

parti

loss

lost

necessari

lose amnesti

home

librari

broad refuge territori

north

cleanup

displac display

evalu

imag

star stay

staf

climat

confid

oper

promin

school

promis

direct

hide

northeast

earn brigad

commission

trigger

basic

basin

servic

seven

qualif

800

yea

translat

afgp

elderli premier

unlimitweekend

0

round

visit

imper
attract

140

equip

equit

group

monitor

automobil

principlplagu

improv

sound

advantag

strain

outrag

companion

workplac

woman

founder

motor

pursu exchang stabl incur

express

expertexperi

corridor

darkregimshape

print

disclos

access

delawar

absolut

surviv clarifi insidquo

montgomeri

brotherpave

regularli

reform

boundari

liheap

partner

justic

justif

pictur

seizguidanc waiverblue

advocaci

toxic

excludexclus

qualiti

laid

necess

final

ocean

discoveri

lobbyist news

gave

interfer

singl

disastr

wildlif

level

port

winner

prompt
challeng

critic

vital

practic

joint

inform

individu

turn

posit surg

sure

later

gulf voluntari

contract

inspir

spirit

week

director

reliev

relief

vulner

freez

routinfaster

wife

dairifailur

list

lisa

belief

brief

version

naval

magnitud flatflaw flag

short

shore

weight alcohol

fallen

amaz

sweep

demand

collect

emphasi

gang

gold

estim

mainstream

folk

survivorlarger

solut

congratul

attent holidayrepublican diminish

preced

determin

fear

locat

local

favor scrutini

motiv penni

largest

difficult

undertaken

weather

transfer

portion

straightchartererror

militari

relat

vari

wast

wash

instruct

listen

letter

drought

fair mandatori

respons

fail

hesit

fairli

legisl

formal transmiss

colleg

avail

proven

vet tear

team

prevent

love

forefront

disadvantag spot

reintroduc

breakthrough

logist

fertil

jefferson

deadlin

lieuten

thousand
shortfal

econom

vacanc

weekli

concentr lebanon racialevolv

industri

genuin

congress

illustr

pilot

candid

section

contrast

pick

action

petroleum

gallon

entrepreneurship

circumst

mexicanachiev racehighwayequivalpipelin

plan

impact

injustic

signatur

firm

400

recent

homeland

agreement

revolutprimarili

link

line

code

watersh

procur

vehicl

leg

residenti

technolog

doubl

doubt

drill

await

alloc

allow

tribe

uninsur

terribl

element discret

suppos

temporariliamtrak

infrastructur

command

stagger

habitat

transport

feder

avoid stage

sistercount

meth

missouri

rural

studi

ordinari

recogn

detent

green

consent

manner strength

dh

tragedi

cop

evid

epa

accordingli

fight

face

economistsatisfi

offend

servant

significantli

resourc

friend

optimist angel

engin

veteran

husband

concern

medic

document fruitexcel

speed

treatment

irrespons

struck

deficit

tuition

central

hire

louisiana

marketplac

strong

respect

brokeminist

fy

fulli

base

dire

basi

lawmak

histori belongoptim

signal

investig

abroad faith

ensur

everybodi

titl

depth aris

renov

commonwealth

influenc

advisorborder

jersey

backlog

encourag

rememb

accus

accur

affect

net interpret

recommend

negoti

tradit

medicar

liabiltank

metropolitan

disord

heritag

diligform forg

ship

felt

fell

billion

laura

editori

blame

jailreinforc verifi

beach

oppon

carri

oppos

demonstr

painpaid

pump

jr

cancer suicid

rancher

certifi margin

destin

island

bipartisan

shelter

fall

alien

stood

outcomvalu

airport

narrowbreach

town

faculti

late

worthiadmiss

construct

paint

secret

spent

landmarkspend

explanharvest

labor

philosophi

road

strive

attend

likelihood

retain

retail

finest

facil

increas

commend

definjudiciari wise

wish

baker enjoy

empow

air

children

shoot

join

premium

environ
comprehens

western

flow treati twiceresist

beef

board

inventori

downtown

greatestcore

corn

corp surround

reli livelihood

thirti

share

inadequ chapter

begun

profit

profil infantrefus

refug

imposs

ann

recipi true

detect

region

coupl

eventu

applaud

moder

model

petraeupregnantlegal

cbo

investfollow

settlement worst

caus

mission

octob

islamalterundertak

health

famou

atmospher

strengthen

violat

quorum

financ statist

strategi

earmark discourag

stimul

build

understoodsurpris

previou exceedfast

commerc

helicopt

south

approxim

fedfee usa

sort

fighter

hazard

academi

combat

spur
compon

cross

automattroubl disproportion

reliabl

disturb fossil strike

commiss

entriespeci

detrimentpockettoler

logic

compromis subsidiadvers european

creek

sensibl

150

legitim

juri

scopeprosecutor concret

claus

bankruptci

recov

citi

cite allegdrive bright rightli

screen

rest

lend

refer

laboratori

tirelesscitizenship tight

175

arrangproperli factor dividend

church

deport

histor medicaid

expens elev formatmortgag hometown ciadiscriminyoung

biomass

poverti

counter

warren

hurrican

regulatori

hunt

lot

korean segment

fact

runway

government

corpor

includ

peaklift

speci

total

highli

coalit

earlier bank

standard

grandchildren

maxim

servicememb

opposit

consolid

diabet publicli

perform

overcom

pose

confer

post
war

certainli

southwest

uniform

defens

firmli

heart

heard

cosponsor

argu

professtragic

recess

deliv

rescu

german

baghdad

truli sport

mont

wealthiestabund

low

peac

fiscal

afraid
foster

iran

iraq

famili

taken

stabil

assigndream

intervent

publish

imagin

enrol

lake

stamp

coordin

conflictolder commonli gamefenc

congressman

handl counterpartrigor

admit admir

expand

quit

freedom

eas

eat indefinitasian vast

wrda

dri

readi warn

updat

attempt persist verifsituat

seen

seek

doj

don

alarm

dod

doe

dot
coast

attributdelightlanguag

applic

shoulder dignitidraw

featur

commemordemocrat shift

univers

shieldcanada

broadcast

11

secondari

roughlichoic gratitudprohibit

file

proport

personnel

dollar

public

declin inappropri

pollut

harm

fish

timelin

energi

orient

provid

theft

popul

simpli

chanc

pell

substitut

patient

300

prepared

earthdemocraci bind

greater
trade

thrill

invas

mid

mix

request

staff outstand

integr electr

multi

dissent

antonia

soviet

add

proper

craft

reimburs

poison precisbadli

tourism

depressrestrict

ton

murder

conserv

insur

plenti
violenc

radio

radic

watchincept
southeast

quickli violent

suggest

skyrocket mother

civiccivil

closur

transform

fought

assemblterm

district

necessarili

serv

adopt

dramat conscienccheck statutorirewardbenefici

regard

compel

briefli

serious

potenti

liter

proceed

glad

option

notifi

context

page

militia junior

missil

vigil

vice

smallerbattl

prosecut stream

patrolclass neutral

contribut

knowledg

swift

arrivpresencpresent lobbi

student

parliamentari

experienc

summer

intellectu

brought

accid

perspect

similarli

shallqaeda

tirelessli

fema

eastern

ownership

prison

avenu

remind

warm

push

stress

draft say

saw

sat

prime

brave

catastroph

scholarship

instrument

braverineighbor

laud

brutal

plant

planealli

englandstruggl

major

equiti

kill hardship

schedul

monthli

modern
mind

pound religion

regular

reconcili

upgrad

mental

societi outsid valleyvisa enlist

familiar

expans

arrest

resid

meregrate monumentedward

gasolin

volum

lab

averag domin

endors

flexibl

faa

450

break

nurs

network

dieseloffer

target

pressur iron

recreat

excus

likewis

toughrevenu ident

soar

lowestretir stakemiddl

reconcil

upper

market

club

write

expeditidiscuss

accomplish

exampl

begin

concurrpertain

nearbiemphas

quick

worri

testimoni elementari shockrepay

event

adher

nativ

particip

isol

cleaner

walterdeter

fleet

expir

dedic ambassador

administ

pentagon

fda

drag

control

manipul

respond

privaci punishfunction

tactic

realign

harder

skill
museum

decemb

volunt

moral

armi

defergreenhous

maintain

lengthi

acquisit

went

oblig content

grade

somewhat

acquir

pledg

grown

left

just

background athlet

bold

interst

daili

mile

afghanistan

clerk

examin

uniqu

agent

african

advic

advis

normalcampaign

parent

interoper

invok

everyday

markupaspectfulfil complianc

fellow

neighborhood

distinctregist

particular

emiss

good

dealtperman

sold

youth

mountain

prolifer giant

epidem

altern

annual

bin

big

bid

bit

princip extremist

scale

dispens

privat

women

geographpresidenti stock

dam

sadli

gear

gather

elig

accord

plain

inspector

judgment

clinic

heed

host

desper

chronic

brand

asset

methamphetamin

unpreced expenditur

databas

catchdonat readilidivert convicteyeentrepreneur

coastal

judici

solar

feasibl

abandon constitu religi

classroom

lewi

opportun

motion

white

wide

quantitireaction

inspect

hard cabinet

treasur

anniversariorlean

reflectframework

compris

ceas

advanc

threat

interact

free

exempt

stall

english

art

arm

childhoodbehavior

ridminim propon circuit

paytypic

appli deputi tap

tax

auto trap

categori

offens

divers

deni humanitarian

closer

entir

recal

half sky branch settlsick

What’s Different?

- Press Releases: Credit Claiming

- Floor Speeches: Procedural Words

- Validate: Manual Classification

- Sample 500 Press Releases, 500 Floor Speeches

- Credit Claiming: 36% Press Releases, 4% Floor Speeches

- Procedural: 0% Press Releases, 44% Floor Speeches

- Validate: Topic Classification
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General Idea

- What we know: document labels

- Certain
- Complete

- Inference: discriminating words

- Words that separate classes

- All methods presented today:

- Know labels
- Infer words

- All methods last week:

- Know words
- Infer labels
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Why Infer Separating Words?

Why do we care?

Social Science Inference:

- Differences in Republican, Democrat Language

- Differences in Liberal, Conservative Language

- Differences in Campaign Agendas

- Different Advice to Muslim and Christian Kings

- Recommendation Letters for Men and Women?

- Toy Advertising for Boys and Girls?

- Beginning of Inference
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Why Infer Separating Words?

Labeling

- Methods to estimate classes (Week 6 and 7)

- Label classes: why grouped together?

Dictionary Creation

- Training Set: use documents to identify separating words

- Test Set: Validate separating words

Improve Supervised Learning Classification (Weeks 8, 9)

- Usually: more information, better

- Reality: rare words can cause over fitting

- Feature selection: one method to mitigate over fitting
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Methods for Inference/Labeling

Task 1: Well defined

- Identifying maximally discriminating words

- Objective function for discrimination

- Identify each word’s discrimination

 We can derive optimal method, given objective
Take 2: Vague

- Generate intuition about differences

- Use this intuition then to investigate claims

- Intuition very hard to formalize

 Very difficult (impossible) to derive optimal method a priori

Be skeptical!
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Running Example

How Do Democrat and Republican Arguments About the Iraq War Differ?

- Assume: Identified set of documents (press releases) about Iraq War

- Speaker labels: know who (Democrat, Republican) issued press
release

- Inferential Goal: framing–considerations Democrats and Republicans
use when discussing war

Present simple methods, show similarity.
The example already has stop words and some names removed.
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Methods for Identifying Words

(Following steps are from Fightin’ Words )
Difference in word frequency:
For each word j compute

njD = No. times used in Dem Documents

njR = No. times used in Rep Documents

Difference = njD − njR
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Difference = njD − njR
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Methods for Identifying Words

Differences in Word Proportions:
For each word j compute

pjD =
njD
nD

= Proportion of Dem words that are j

pjR =
njR
nR

= Proportion of Rep words that are j

Difference = pjD − pjR
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Methods for Identifying Words
Difference = pjD − pjR
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Methods for Identifying Words

Log Odds Ratio:
For each word j compute:

OddsjD =
pjD

1− pjD

OddsjR =
pjR

1− pjR

Odds Ratioj =
OddsjD
OddsjR

log Odds Ratioj = log OddsjD − log OddsjR
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Methods for Identifying Words
log Odds Ratioj = log OddsjD − log OddsjR
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Methods for Identifying Words

Problem: What to Do With Dem (GOP) Only Words?
If Only Dems Use Words:

pjR =
0

nR

OddsjR =
0

1
log OddsjR = log 0− log 1

What should we do?
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Methods for Identifying Words
Solution: “add” a little, but in a principled way

We need a model!: Intro to Bayes in 10 minutes
Notation:

pR = (p1R , p2R , . . . , pNR)

pD = (p1D , p2D , . . . , pND)

yD ∼ Multinomial(nD ,pD)

Prior

pR ∼ Dirichlet(α)

pD ∼ Dirichlet(α)

α = (α1, α2, . . . , αN)

Before showing why this “adds” a little.
Let me teach you how to Dirichlet
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Dirichlet Distribution

Distribution over proportions.

π ∼ Dirichlet(α)

p(π|α) =
Γ(
∑

j αj∏
j Γαj

N∏
j=1

π
αj−1
j

Facts:

E [πj ] =
αj∑N

k=1 αk

Variance[πj ] =
E [πj ](1− E [πj ])∑N

k=1(αk) + 1

Conjugate to Multinomial : easily apply to the model
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Methods for Identifying Separating Words

pD |α ∼ Dirichlet(α)

yD |pD ∼ Multinomial(nD ,pD)

Conjugacy implies

pD |yD ,α ∼ Dirichlet(α
′
)

α
′
j = yjD + αj

E [pj ,D ] =
yjD + α

′
j

nD +
∑N

k=1 α
′
k

Smoothing (borrowing information): easy to understand in Bayesian
framework, take Simon’s class
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Methods for Identifying Separating Words

Now, we can compute all log-odds.
But same problem: rare words dominate
Solution: include estimate of variance

Var(log Odds Ratioj) ≈
1

yjD + αj
+

1

yjR + αj

Std. Log Oddsj =
log Odds Ratioj√

Var(log Odds Ratioj)

Analogues from Contingency Tables
Key Idea:
Systematic or Random Difference
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Methods For Identifying Words
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Methods for Identifying Words

There are many other similar methods

- Difference in standardized proportions

- χ2 statistics

- Pointwise Mutual Information

- ...

Characteristics:

- Definition of separation

- Word by word test of separation

- Providing rank ordering of words

- Best Method: depends on context, intuition provided
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Moving Forward

- Considered word by word methods solely

- During supervised classification, we will consider joint separability

- Conditional on other words, how much more information does this word
provide

Next Week:

- Geometry of texts

- Foundation for clustering

- topic modeling

- supervised classification
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