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Comparing word frequencies

* Corpus linguists do this all the time

* Significance of differences observed?

— Bag-of-words tests (e.g. chi-square, log-likelihood
ratio test) assume words occur randomly in texts,
overestimate significance

— Tests based on resampling: assumption-free,
vield confidence intervals

* types2: permutation testing (resampling)



Exploring word frequencies

* Typically: static tables, figures

— Not conducive to rapid exploration

* Interpretation of results?

— Need to go back to the concordances & metadata

* types2: online interface with interactive
figures, linked data



How does it work?

* Do a corpus search
— BNCweb, WordSmith Tools...

e Narrow down to relevant hits

* Input for types2: relevant hits +
corpus metadata

* Output: plots, results, web pages...



Example: Productivity in the BNC

* Derivational suffixes: -er, -or
— Sociolinguistic variation in their productivity?
— Productivity ~ type frequency

 BNC = British National Corpus

— Demographically sampled spoken component,
both gender & social class known: 2.6 Mw

— BNCweb (Lancaster University)
— MorphoQuantics (Laws & Ryder 2014)
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Corpora

bnc-spoken-demo

Findings — false discovery rate 0.01

Female - types/runningwords er bnc-spoken-demo  0.00001
Female - types/runningwords  er-thing bnc-spoken-demo  0.00004
Female — tokens/running words er-person bnc-spoken-demo 0.00006
Male + tokens/running words er-person bnc-spoken-demo  0.00006
Findings — false discovery rate 0.1

Male + types/running words  er bnc-spoken-demo  0.00022
Male + types/running words  er-thing bnc-spoken-demo  0.00030
Female - tokens/running words er bnc-spoken-demo  0.00041
Male + tokens/running words er bnc-spoken-demo  0.00041
Female - types/tokens er-thing bnc-spoken-demo  0.00115
Female - types/runningwords  er-person bnc-spoken-demo 0.00239
AB+C1 — tokens/running words er-thing bnc-spoken-demo  0.00377
C2+DE + tokens/running words er-thing bnc-spoken-demo  0.00378
Male + types/tokens er-thing bnc-spoken-demo  0.00466




Corpus: [bnc-spoken-demo

Dataset: er-person er-thing or or-person or-thing

Points: none |gender| social class

Axes: hapaxes/tokens hapaxes/running words tokens/running words types/tokens [types/running words
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Collection: none |Female| Male

Show: |summary| type list sample list

This collection contains 1582116 running words and 417 types.
Only approx. 0.001% of random collections with 1582116 running words contain at most 417 types.
This finding is probably interesting: the false discovery rate is smaller than 0.01.
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Collection: none |Female| Male

Show: |summary| type list sample list

This collection contains 1582116 running words and 417

types.
Only approx. 0.001% of random collections with 1582116
running words contain at most 417 types.

This finding is probably interesting: the false discovery
rate is smaller than 0.01.



Collection: none |Female| Male

Show: summary sample list

Types that occur in...

1 sample

< 4 samples

< 8 samples

< 16 samples

< 32 samples

< 64 samples < 128 samples

abuser
admirer
barker
bartender
basher
bearer
bedsitter
binder
bleeder
blotter
boarder
boater
breathalyser
bystander
caller
carer
chipper
clapper
clicker
climber
comer
commoner
crawler
croaker
cropper
cruiser
deserter

breather
caster
downer
former
freshener
hopper
inhaler
photographer
refresher
stirrer
swimmer
whopper
beater
bloomer
chooser
conker
creeper
curler
diner
explorer
finder
harvester
joker
leaver
londoner
rotter
rounders

murderer
rottweiler
lodger
porter
examiner
minder
payer
sweater
wrestler
bummer
clipper
fitter
popper
robber
caretaker
decker
lecturer
scanner
toddler
walker
blazer
burner
fisher
helper
learner
ranger
sharpener

duster
conditioner
designer
layer
boxer
folder
camcorder
typewriter
baker
cleaner
hanger
starter
dancer
fryer

killer
teenager
eastender
grocer
reader
spanner
locker
ruler

sitter
smoker
toaster
wrapper
container

dryer
stranger
dresser
slipper
saucer
butcher
digger
lighter
roller
poster
boiler
tenner
pensioner
keeper
partner
maker
trailer
cracker
sticker
leader
winner
builder
heater
holder
singer
owner
speaker

jumper
trouser
teacher
computer

cooker
voucher
trainer
fiver
freezer
recorder
washer
drawer
officer
manager
driver
customer
player



Collection: none Female

Show: summary sample list

Types that occur in...

< 16 samples

< 32 samples

< 64 samples

< 128 samples

1 sample < 4 samples < 8 samples

| adviser B banker Il bomber
| attacker B breaker B blighter
| avenger B goffer B carpenter
| backhanders | interviewer B hunter

| booker B tanner B listener
| bopper B treasurer B loser

| brainstormer | trimmer B buster

| brewer B announcer B header

| bushwacker || blaster B lever

I butler B booster B 'abourer
| campaigner B carver B miner

I campers B charger B sprayer
| canvasser B decoder B poser

| chaser | defender B npublisher
I checker B drinker B scraper
| chiller B edger B transformer
| chopper B equaliser B advertiser
| cobbler | footer B bouncer
| coder B gambler B commander
I commissioner || girder B cutter

| conner B goner B fighter

l consumer I gutter . geezer

| conveyer B «kidnapper B biker

I coupler B lender B bowler

| creamer B pacer B jeweller
| cricketer B preacher B receiver
| de-icer B sealer B scater

plonker
footballer
fucker
printer
manufacturer
prisoner
mower
gardener
liner
farmer
foreigner
dealer
supporter
writer
passenger
lover
buyer
carrier
screwdriver
runner
plumber
opener
reporter
stripper
container
worker
locker

wanker
speaker
owner
singer
holder
heater
leader
winner
builder
sticker
cracker
trailer
maker
partner
keeper
pensioner
boiler
tenner
poster
digger
lighter
roller
butcher
saucer
slipper
dresser
stranger

player
customer
driver
manager
officer
drawer
washer
recorder
fiver
freezer
trainer
voucher
cooker

computer
teacher
trouser
jumper



Corpus: |bnc-spoken-demo

Dataset: er |er-person| er-thing or or-person or-thing

Points: none |gender| social class

Axes: hapaxes/tokens hapaxes/running words tokens/running words types/tokens [types/running words
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Collection: none Female [Male

Show: summary |type list| sample list

Types that occur in...

1 sample <4 samples < 8 samples < 16 samples < 32 samples < 64 samples <12
| adviser B banker B blighter B plonker B wanker Bl player ]




Types that occur in...

1 sample < 4 samples < 8 samples < 16 samples < 32 samples < 64 samples < 128 samples
| adviser B banker B blighter B lonker B wanker Bl olayer [ teacher
| attacker B golfer B carpenter B footballer B owner B customer
| avenger B interviewer B hunter B fucker B singer Bl diver

| booker B tanner B listener B  manufacturer | winner B manager
| bopper B treasurer B loser B prisoner B builder B officer
| bowler B announcer B bouster B oardener B partner

I brainstormer || drinker B 1abourer B farmer B keeper

| brewer B gambler B miner B foreigner B pensioner

| bushwacker B goner B poser B dealer | butcher

| butler B «kidnapper B publisher B supporter B dresser

| campaigner B lender B advertiser [ writer Il stranger

| campers B pacer B bouncer B passenger

| canvasser B preacher B commander | lover

| chaser B sprinter B geezer B buyer

I cobbler B stickler B biker B plumber

| coder B whipper B jeweller B reporter

I commissioner || winker B drummer B worker

| conner B holder B insurer B sitter

I consumer B punter B painter B smoker

| conveyer B rambler B producer I eastender

| cricketer B rider B ripper I grocer

I discounter Bl scrambler B trader I reader

| dodger Il begger B joiner B teenager

| fighter I beginner B maker | dancer

| follower Il boozer B user I  baker

| goalgetter Il boxer B waiter I designer

I grower Il catcher B watcher

| hacker Il caterer | eater

| hitter I cheater I hooker

I householder | commuter | intruder

I iecter Il diver | niittar



< 8 samples

< 16 samples

< 32 samples

blighter
carpenter
hunter
listener
loser
buster
labourer
miner
poser
publisher
advertiser
bouncer
commander

geezer
hikar

plonker
footballer
fucker
manufacturer
prisoner
gardener
farmer
foreigner
dealer
supporter
writer
passenger
lover
buyer

nhhimher

wanker
owner
singer
winner
builder
partner
keeper
pensioner
butcher
dresser
stranger




WANKER (NN1) — Male

Sample Token Before  Word  After

PS03W AB Male 35-44 wanker Do himyou wanker !

PSOJL  C2 Male 25-34 wanker He were aright wanker |

PSOTU  AB Male 15-24  wanker Total wanker

PSOTU AB Male 15-24 wanker And | went fuck you, wanker !

PSOTU AB Male 15-24 wanker No, he'satotal wanker !

PSOTU AB Male 15-24 wanker He's atotal wanker .

PSOTU AB Male 15-24 wanker Some wanker in our school paid ten quid for one of those .
PSOTU AB Male 15-24 wanker You 'll end up with some real wanker like.

PSOTU AB Male 15-24  wanker It 's just tape it and then some  wanker sits and tries to work it out .

PSOTU AB Male 15-24 wanker you talking and then like , but he could still be anold  wanker sure

PS1GE C2 Male 25-34 wanker they re fucking wankers !

PS1GE C2 Male 25-34 wanker |can't get out of that car and say , you 're a fucking wanker | co the only way | could do , the only way
PS1GE C2 Male 25-34 wanker Stuart the wanker [gap:name].

PS1GE C2 Male 25-34 wanker It'sonly cosyou'rea wanker isn'the?

PS1GF DE Male 15-24 wanker Wanker it come out winker .

PS1GF DE Male 15-24 wanker but if they are wankers nothing you do , and including , | mean | 've done
PS1GF DE Male 15-24 wanker Jple use to come out and fucking say to me , fucking wanker up there, | wonder if he 's gon na jump , [unclear]
PS1GG DE Male 15-24 wanker [unclear] went to call someone a  wanker

PS1GG DE Male 15-24 wanker Bunch of wankers ?

PS532 C1 Male -14 wanker Cos yo , the one in the tie was aright wanker !

PS532 C1 Male -14 wanker No,you'rea wanker onthisintya?

PS532 C1 Male -14 wanker You were a fucking wanker weren'tya?

PS53C C1 Male -14 wanker He 'safat wanker as well.

PS53C C1 Male -14 wanker He sounds like asucha wanker when he does it though .

PS59U C1 Male -14 wanker and | thought , right , this bloke 'sa  wanker




PS1GE C2 Male 25-34 wanker 're afucking wanker
PS1GE C2 Male 25-34 wanker Stuart the wanker
PS1GE C2 Male 25-34 wanker cosyou'rea wanker
PS1GF DE Male 15-24 wanker Wanker
PS1GF DE Male 15-24 wanker utif they are wankers
PS1GF DE Male 15-24 wanker me, fucking wanker
PS1GG DE Male 15-24 wanker |l someonea wanker
PS1GG DE Male 15-24 wanker Bunch of wankers
PS532 C1 Male -14 wanker e was aright wanker
PS532 C1 Male -14 wanker No,you'rea wanker
PS532 C1 Male -14 wanker ere afucking wanker
PS53C C1 Male -14 wanker He 'safat wanker
PS53C C1 Male -14 wanker like asucha wanker
PS59U C1 Male -14 wanker his bloke 'sa wanker




Corpus: |bnc-spoken-demo

Dataset: er |er-person| er-thing or or-person or-thing

Points: none |gender| social class

Axes: hapaxes/tokens hapaxes/running words tokens/running words types/tokens [types/running words
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Collection: none Female [Male

Show: summary |type list| sample list

Types that occur in...

1 sample <4 samples < 8 samples < 16 samples < 32 samples < 64 samples <12
| adviser B banker B blighter B plonker B wanker Bl player ]




Show: summary type list |sample list

Sample Words Tokens Types Unique Hapaxes Common types Unique types

PSOW2  AB Male 60- A114 8 30 208 2| 1|  teacherx4, playerx3 bowler, adviser

PS50T  C1 Male 35-44 37ss0 28 8 16 3| 3| manager x5, farmer x 3, teacherx3 conveyer, prattler, wande

PS03S  C2 Male 60- 3638l 1 < 120 11 ] teacherx7, painterx3 quaker, attacker, brewer,
mover, poacher, skatebo:
stitcher, voter, whistler

PSOPN  C1 Male 45-59 36385 200 1418 2| 1|  minerx3, teacherx3 restorer, zealander

PS03W  AB Male 35-44 32052 3 198 1] 1|  playerx8, customerx3, punter x3 upholsterer

PS05X  AB Male 45-59 27247 39 238 4| 3|  customerx7, teacherx5 commissioner, bopper, pt

PSOHM  C1 Male 35-44 25043 37 16 2| 2|  teacherx9, playerx8 goalgetter, passer

PSOFS  C2 Male 35-44 25797 ] 131 11§ 2| 2|  managerx2, workerx2 avenger, packer

PS02H  DE Male 25-34 24621 250 178 2| 2|  teacherx3 no-hoper, taker

PS1BY AB Male 15-24 24521 [} 16 i 13§ 3] 3] partner x 3, teacherx 2 jogger, leader, prowler

PSOV4  C1 Male 35-44 24451 ] 151} 11§ 1] 1|  partnerx3, officerx2, pensionerx2 chaser

PS1HH DE Male 45-59 24164 230 178 2| 2| interviewer x 3 conner, promoter

PS1GE C2 Male 25-34 234881 3 218 1] 0 wanker x 4 pretender

PS1GF DE Male 15-24 22871 |} 26 i 151 2| 2| driverx5, wankerx3 butler, snatcher

PS0JX  C1 Male 25-34 197011 16} 151 2| 2| manufacturer x 2 consumer, mender

PSOH9 C2 Male 35-44 17768 318 150 3] 3] dealerx 7, customer x4, player x4 coder, repairer, strangler

PS065  DE Male 60- 16050 1 180 1310 2| 2|  teacherx3 shifter, waster

PSOGG DE Male 25-34 15263 | 22 i 6| 1] 1|  playerx11, loserx5 campaigner

PSOF8  C2 Male 45-59 15223 |} 9l 6l 0 0 driver x 3, advertiser x 2

PSOKN DE Male 15-24 14805 [ 21 1418 2| 2|  ripperx3 booker, hacker

PSOHN  C1 Male -14 14741 |} 10 || 71 1] 1|  playerx2, singerx2, supporter x 2 skier

PSO1A  DE Male 45-59 13306 i 4| 3] 1] 1] builder x 2 hitter

PS089  AB Male -14 12916 |} 2| 2| 0 0

PSOJL  C2 Male 25-34 11997 i 9| ol 2] 2 | discounter, stalker

PS1BT  AB Male 45-59 11813 ] 13 | 10 i 0 0 plonker x 3, pensioner x 2

PS09T  DE Male 60- 10939 i 8l 71 2| 2| pensioner x 2 campers, canvasser

PSON4  C1 Male 45-59 10592 || 39 sl 0 0 customer x 32, punterx 3

DQNER M9 Mala 14 1inr74 I 71 4 | 1| 1 | Ariviar« 2 hiichwankar



Sample Types  Unique
PSOW2 AB Male 60- 2 |
PS50T  C1 Male 35-44 3]
PS03S  C2 Male 60- 12 §
PSOPN  C1 Male 45-59 14 B 2 |
PSO3W AB Male 35-44 19 1]
PS05X  AB Male 45-59 23 B 4
PSOHM C1 Male 35-44 16 2
PSOFS  C2 Male 35-44 11§ 2
PS02H DE Male 25-34 17 B 2
PS1BY AB Male 15-24 13§ 3|
PSOV4  C1 Male 35-44 11§ 1
PS1HH DE Male 45-59 17 B 2
PS1GE C2 Male 25-34 21 | 1




Common types

Unique types

teacher x4, playerx3
manager x5, farmer x 3, teacherx3
teacherx 7, painter x 3

miner x 3, teacherx 3

playerx 8, customerx 3, punterx3
customer x 7, teacherx5
teacher x 9, playerx8

manager x 2, worker x 2

teacherx3

partner x 3, teacher x 2

partner x 3, officer x2, pensioner x 2
Interviewer x 3

wanker x4

bowler, adviser
conveyer, prattler, wanderer

quaker, attacker, brewer, dodge
mover, poacher, skateboarder,
stitcher, voter, whistler

restorer, zealander

upholsterer

commissioner, bopper, puffer, t
goalgetter, passer

avenger, packer

no-hoper, taker

jogger, leader, prowler

chaser

conner, promoter

pretender



PS03S: C2 Male 60-

Sample Token Before Word After

PS03S C2 Male 60- attacker You know , it 's the er attacker

PS03S C2 Male 60- brewer like the bit , the brewers do

PS03S C2 Male 60- builder When we were talking to the builders tha he were putting that in .

PS03S (C2 Male 60- butcher The butcher

PS03S C2 Male 60- butcher The butchers

PS03S C2 Male 60- dancer Di , was Madge a good dancer ?

PS03S C2 Male 60- dancer oyed though , Phil and George were magnificent dancers and the chap | used to walk out with sometim¢
PS03S C2 Male 60- dodger res that majority of missing vouchers are poll tax dodgers

PS03S C2 Male 60- driver what we call drivers

PS03S C2 Male 60- driver | 've got plenty of drivers like this

PS03S C2 Male 60- eater Was your father a good eater ?

PS03S C2 Male 60- farmer four i, about four o'clock and er there was three farmers round a big sign , in in there and tha that 's wt
PS03S C2 Male 60- farmer And er farmers used to throw his cabbage plants in the bottor
PS03S C2 Male 60- footballer One of the footballers did the same as Evelyn .

PS03S C2 Male 60- footballer A footballer done the same thing .

PS03S C2 Male 60- founder the next then we moved from Archlin Lane to Founder Lane , where next Christmas | had Meccano t
PS03S C2 Male 60- jeweller +, carry all the bags , and er we 're looking in the jewellers "shop and some old , some lady stood there ¢
PS03S C2 Male 60- jeweller since you done it we 've been looking in jewellers 'shops when | go, | go up town twice a week
PS03S C2 Male 60- keeper 1 most things , | mean now , er none of the shop keepers are sa, like they were very helpful in our day
PS03S C2 Male 60- lodger Sos the whole object of the exercise is to have a lodger is to pay yo your way .

PS03S C2 Male 60- maker machinery catalogue which he examined witha  watchmaker 's glass .

PS03S C2 Male 60- manaaer He come across with his un one of the manaaers and he savs what 's the idea ?



Speaker information for PS03S (of file KBB)

Name: Arthur

Number of words: 36,388

Number of turns: 3,980

i:f:iii )lzength of turns (<w>-tags per 91427

Standard header information:

Sex: Male

Age: 60+

Social Class: C2

Education: n/a

First Language: n/a
Dialect/Accent: Central Midlands
Additional information:

Age: 82

Occupation: retired (precision engineer)

Role: self



PS03S: C2 Male 60-

Sample Token Before Word After

PS03S C2 Male 60- attacker You know , it 's the er attacker

PS03S C2 Male 60- brewer like the bit , the brewers do

PS03S C2 Male 60- builder When we were talking to the builders tha he were putting that in .

PS03S (C2 Male 60- butcher The butcher

PS03S C2 Male 60- butcher The butchers

PS03S C2 Male 60- dancer Di , was Madge a good dancer ?

PS03S C2 Male 60- dancer oyed though , Phil and George were magnificent dancers and the chap | used to walk out with sometim¢
PS03S C2 Male 60- dodger res that majority of missing vouchers are poll tax dodgers

PS03S C2 Male 60- driver what we call drivers

PS03S C2 Male 60- driver | 've got plenty of drivers like this

PS03S C2 Male 60- eater Was your father a good eater ?

PS03S C2 Male 60- farmer four i, about four o'clock and er there was three farmers round a big sign , in in there and tha that 's wt
PS03S C2 Male 60- farmer And er farmers used to throw his cabbage plants in the bottor
PS03S C2 Male 60- footballer One of the footballers did the same as Evelyn .

PS03S C2 Male 60- footballer A footballer done the same thing .

PS03S C2 Male 60- founder the next then we moved from Archlin Lane to Founder Lane , where next Christmas | had Meccano t
PS03S C2 Male 60- jeweller +, carry all the bags , and er we 're looking in the jewellers "shop and some old , some lady stood there ¢
PS03S C2 Male 60- jeweller since you done it we 've been looking in jewellers 'shops when | go, | go up town twice a week
PS03S C2 Male 60- keeper 1 most things , | mean now , er none of the shop keepers are sa, like they were very helpful in our day
PS03S C2 Male 60- lodger Sos the whole object of the exercise is to have a lodger is to pay yo your way .

PS03S C2 Male 60- maker machinery catalogue which he examined witha  watchmaker 's glass .

PS03S C2 Male 60- manaaer He come across with his un one of the manaaers and he savs what 's the idea ?



KBB: <s>-units 1642 to 1652 (of a total of 11521 <s>-units)

File info for KBB : Go! Show POS-tags Colour wordclass _

Your browser appears to be Chrome. The functionality of the audio features is likely to be limited. Firefox and Safari do
limitation.

<< >>

Evelyn
Arthur

Evelyn

Arthur

Evelyn

Arthur

Evelyn
Arthur

Evelyn

1642

1643

1644

1645

1646

1647

1648

1649

1650

1651

1652

Drink your tea then.

Thrush, they're not fighters but they're, they're, not cowards they'll <pause> you know, have a go.
Who, the thrushes?

I've never seen them.

They do, he lowers his wings and crouches.

You know, it's the er <pause> attacker.

They've eat all that seed you <pause> you're going to run out before we get <pause> <-|-> another <-|->
<-I-> Well <-|->

lot.

At least they'll die happy won't they?

<voice quality: laughing>I don't know<end of voice quality>!



Corpus: |bnc-spoken-demol

Dataset: er er-person or or-person or-thing

Points: none social class

Axes: hapaxes/tokens hapaxes/running words tokens/running words types/tokens |types/running words|

200

150

Types

100

50

0 1000000

Collection: none Female

Show: summary |type list| sample list

Types that occur in...

2000000

< 16 samples

< 32 samples

< 64 samples

< 128 samples

1 sample < 4 samples < 8 samples
| backhanders || carrier I bomber
| breaker B trimmer B header

B nmower
B liner

heater
sticker

recorder [

fiver

computer
trouser



Collection: none Female

Show: summary sample list

Types that occur in...

1 sample < 4 samples < 8 samples < 16 samples < 32 samples < 64 samples < 128 samples
| backhanders || carrier I bomber B mower [ ] heater [} recorder [ computer
| breaker B trimmer B header B liner B sticker |} fiver B trouser
| checker | blaster B lever B screwdriver [} cracker [ freezer

| chiller B booster B sprayer B container B washer [} voucher

| chopper B carver B blower B locker B trailer | cooker

I coupler B decoder B scraper B toaster | boiler

| creamer B edger B transformer || wrapper | tenner

| de-icer B equaliser B seater B spanner B poster

| decanter | footer B amplifier I starter | lighter

| demister B girder B cooler I fryer [ | roller

I destroyer B outter B saver B hanger B drawer

| dipper B sealer B steamer I camcorder | saucer

| dispenser B shocker B scooter I typewriter B slipper

| encruster B softener B  banger I folder | dryer

I energiser B thickener B marker I conditioner

| eraser B thinner B mixer | duster

| fastener B transporter | copier

| feeder B buffer I plier

| freighter B sander Il reminder

| front-ender [ wiper B fertiliser

| glider Il all-nighter I blazer

| harrier || beefeater Il burner

| hooter I blender I sharpener

I leveller Il bulldozer I strimmer

| lopper Il clanger I decker

I magnifier Il cutter I «killer

I moniker I arubber 1" scanner



1 sample

< 4 samples

A\

8 samples

< 16 samples

backhanders
breaker
checker
chiller
chopper
coupler
creamer
de-icer
decanter
demister
destroyer
dipper
dispenser
encruster
energiser

carrier
trimmer
blaster
booster
carver
decoder
edger
equaliser
footer
girder
gutter
sealer
shocker
softener
thickener

bomber
header
lever
sprayer
blower
scraper
transformer
seater
amplifier
cooler
saver
steamer
scooter
banger
marker

mower
liner
screwdriver
container
locker
toaster
wrapper
spanner
starter

fryer
hanger
camcorder
typewriter
folder
conditioner



Collection: none Male
Show: summary [type list| sample list

Types that occur in...

1 sample < 4 samples < 8 samples < 16 samples < 32 samples < 64 samples < 128 samples
| bedsitter B caster B sweater B duster B cdver W cooker trouser
| binder B downer B bummer B conditoner [l slipper I voucher | computer
| blotter B freshener || clipper B folder B saucer I fiver

| boater B hopper B popper B camcorder || drawer [l freezer

| breathalyser || inhaler B decker B typewriter B lighter [ recorder

I chipper B refresher | Killer B hanger B roller

I clapper B whopper || scanner B fryer B poster

I clicker B bloomer B blazer B starter B boiler

| cropper B conker B bumer B spanner Bl tenner

I cruiser B curler B sharpener B locker B tailer

I doubler B finder B strimmer B toaster B washer

| drainer B harvester || fertiliser B wrapper B cracker

| feeler B joker B banger B container B sticker

| floater B rounders || marker B screwdriver [ heater

| grater B Sstopper B mixer B mower

| grinder B thriller I copier I liner

| lancer B toner I plier

| larder B buzzer I reminder

I melon-baller || divider B scooter

| neutraliser B dresser I amplifier

| opener B rubber I cooler

I pinger B shaver I saver

| pounder B stapler I steamer

| revolver B wobbler I seater

| roaster I al-nighter || blower

I scrubber || beefeater | scraper

I sheeter I blender I" transformer



< 8 samples

< 16 samples

< 32 samples

< 64 samples

sweater
bummer
clipper
popper
decker
Killer
scanner
blazer
burner
sharpener
strimmer
fertiliser
banger
marker
mixer

duster
conditioner
folder
camcorder
typewriter
hanger
fryer
starter
spanner
locker
toaster
wrapper
container

screwdriver

mower

dryer
slipper
saucer
drawer
lighter
roller
poster
boiler
tenner
trailer
washer
cracker
sticker
heater

cooker
voucher
fiver
freezer
recorder



Conclusion

* Linked data helps with

— Generating hypotheses
* Age? Setting? Relationship?
— Interpreting results

* Male overuse of -er: playful name-calling,
focus on tools & occupations?

e types2: free tool, works with multiple
corpora & concordancers
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Example: Productivity in the CEEC

* Derivational suffixes: -ness, -ity
— Sociolinguistic variation in their productivity?
* CEEC = Corpora of Early English
Correspondence
— Long 18t century, 1680-1800: 2.2 Mw
— WordSmith Tools (Mike Scott)
— Pruned down to relevant hits in Excel



Corpora

ceec-1680-1800 CEEC & CEECE, 1680-1800, sample = letters with a certain sender & period
ceec-1680-1800-relcode CEEC & CEECE, 1680-1800, sample = letters with a certain sender & period & relcode

Findings — false discovery rate 0.001

1680-1719 — types/tokens ity ceec-1680-1800 0.00000
1680-1719 — types/running words ity ceec-1680-1800 0.00000

Findings — false discovery rate 0.01

M, TC + types/running words ity ceec-1680-1800-relcode 0.00006

Findings — false discovery rate 0.1

1680 — types/tokens ity ceec-1680-1800 0.00028
1680 — types/running words ity ceec-1680-1800 0.00030
1760-1800 + types/running words ity ceec-1680-1800 0.00030
M, TC + types/tokens ity ceec-1680-1800-relcode 0.00039
1700 — types/running words ity ceec-1680-1800 0.00057
rank R — types/tokens ness ceec-1680-1800 0.00140
1760-1800 + types/tokens ity ceec-1680-1800 0.00219

TC + types/running words ity ceec-1680-1800-relcode 0.00270




Corpus:

ceec-1680-1800

ceec-1680-1800-relcode

Dataset: |ity| ness
Points: none education gender period |period-40| rank-current socmob
Axes: types/tokens |types/running words
300F - .
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Collection: none

1680-1719

1720-1759 1760-1800

Written in 1680-1719
Show:

summary

type list sample list

2000000

This collection contains 583086 running words and 133 types.

Only approx. 0.000% of random collections with 583086 running words contain at most 133 types.

This finding is probably interesting: the false discovery rate is smaller than 0.001.



Written in 1680-1719
Show: summary [type list| sample list

Types that occur in...

1 sample < 4 samples < 8 samples < 16 samples < 32 samples < 64 samples < 128 samples
| casuality B nonconformity || validity | iniquity B commodity [ | majority [ | quality
| fallibility B privity B conformity B frugality [ | extremity [ | capacity ||} necessity
| ferity B seniority B nicety B sobriety [ | fidelity [ | security B sincerity
| immunity Il affinity B indignity [ | rarity [ | mortality B university [ | authority
| infelicity Il deformity I unanimity B dexterity B divinity [ | generosity | civility
| informity Il illegality I superfluity I animosity [ | importunity [} prosperity I vanity
I parity Il inhumanity I unity B scarcity [ | generality [ | ability | quantity
| sedulity Il laity I hostility B barbarity [ | humility B probability ] society
I vernility Il principality |°  amity I equity | piety [ | charity | curiosity

acidity Il prodigality I lenity B eternity [ | posterity | antiquity

aclivity Il prolixity || particularity B solemnity | severity [ | variety

agreeability Il velocity | enmity B perplexity [ | infirmity | possibility

amenity Il falsity | gratuity Il familiarity | reality | dignity

asperity Il insincerity || improbability | futurity | trinity | partiality

atrocity Il neutrality | infidelity Il probity | multiplicity | propriety

benignity Il satiety || incapacity I formality | gaiety | anxiety

callosity ambiguity | inequality i inability | irregularity

celebrity avidity || community I nobility | calamity

celerity brutality | hospitality I brevity [ | integrity

cleverality captivity || singularity i absurdity | humanity

comicality chastity | veracity Il adversity | activity

coxcombicality conviviality capability Il christianity | ingenuity

credibility criminality consanguinity | gravity | impossibility

debility declivity enormity Il equality | annuity

duality depravity originality I stupidity | tranquillity

ductility disability scurrility Il regularity | felicity

equanimity diversity serenity | deity | supetiority



1 sample < 4 samples < 8 samples

| casuality B nonconformity [l validity

| fallibility B privity B conformity

| ferity B seniority B nicety

| immunity || affinity B indignity

| infelicity || deformity I unanimity

| informity || illegality I superfluity

| parity |l inhumanity I unity

| sedulity I laity | hostility

| vernility || principality | amity
acidity |l prodigality | lenity
aclivity Il prolixity | particularity
agreeability Il velocity | enmity
amenity || falsity | gratuity
asperity || insincerity | improbability
atrocity Il neutrality | infidelity



Written in 1760-1800

Show: summary sample list

Types that occur in...

1 sample < 4 samples < 8 samples <16 samples < 32 samples < 64 samples < 128 samples

I acidity B authenticity B iberality B festivity Bl sensibility [ ] propriety [ society
| aclivity B duplicity B rpeculiarity B utiity B superioity | anxiety [ quantity
I agreeability B elasticity B inferiority Bl popensiy [l impropriety [ possibility |l authorit
I amenity B feasibility B magnanimity [l facility [ ] simplicity B dignity [ ] civility
| asperity B impunity B imbecility B popularity B activity [ ability [ curiosit
I atrocity B inactivity B originality B deity B calamity [ variety [ necessi
| benignity B incredulity B similarity B clectricity B vivacity [ ] partiality [ | vanity
| callosity B rationality B cordiality B maturity Bl relicity [ charity [ | quality
| celebrity B sensuality B malignity B insensibiity [l  impossibiity [l prosperity [ ] sincerit
I cleverality B universality B enmity B nobility B gaiety [ | antiquity

| comicality B vicinity B impetuosity Bl obscurity B infirmity [ | generosity

| coxcombicality [| ambiguity B incivility B alacrity B ingenuity [ ] probability

I credibility B avidity B insanity B equaliy B tranquillity [ | security

| debility B chastity B logquacity B probity [ | annuity B university

I duality B conviviality B capability B uniformity B severity [ | majority

| ductility B criminality B consanguinity [| inability B humility B capacity

| equanimity | disability B enormity B adversity B integrity

| ferocity | fraternity B serenity B oravity B irregularity

I flexibility B instability B solidity B purity B piety

| foxity B irritability B temerity B etemity [ | multiplicity

| fragility B legality B hospitality B assiduity B reality

I garrulity B longevity B hostility B levity B posterity

I gentility B mediocrity B rapidity B sagacity B trinity

| germanity B oddity B minority B perplexity B humanity

| identity B personality B impartiality B regularity B mortality

I illiberality B perspicuity B infidelity B christianity B generality

| immensity B rapacity B community B familiarity I commodity

[ e | . T | . ot | . . | [ERE



1 sample

< 4 samples

N

8 samples

acidity
aclivity
agreeability
amenity
asperity
atrocity
benignity
callosity
celebrity
cleverality
comicality

coxcombicality

credibility
debility
duality

authenticity
duplicity
elasticity
feasibility
impunity
iInactivity
incredulity
rationality
sensuality
universality
vicinity
ambiguity
avidity
chastity
conviviality

liberality
peculiarity
inferiority
magnanimity
imbecility
originality
similarity
cordiality
malignity
enmity
iImpetuosity
incivility
iInsanity
loquacity
capability



Written in 1760-1800
Show: summary type list [sample list

Sample Words Tokens  Types Unique Hapaxes Common types
WCOWPER-1780 45350 173 85 6 | 5| opportunity x 22, abi
FBURNEY-1780 44781 121 56 4 | 3| opportunityx13, an:
TTWINING-1780 38806l 105 588 7 | 5| curiosity x 13, oppor
HPIOZZI-1780 384090 28 498 1 1 quality x 7, society x
SLENNOX-1780 346451 %W 41 B 1 1 society x 14, anxiety
SLENNOX-1760 31032 54§ 26 B 2 | 1 vanity x 8, civility x5
WCLIFT-1780 28984 B 43 12 | 1 1 opportunity x 28, prc
MWOLLSTONE-1780 28709 109 458 1 1 opportunity x 13, set
JAUSTEN-1780 27955 | 46 30 1 1 opportunity x 8, dign
GCULLEY-1780 24753 | 32 13| 0 0  quantityx 13, quality
GEORGE4-1780 23756 | 778 378B 0 0  opportunity x 12, soc
DGARRICK-1760 22880 39 27 B 2 | 2|  securityx6, curiosit
CBURNEY-1780 20196 | 55 42 3| 3| society x6, antiquity
EDRAPER-1760 19996 1 125 61| 3| 3| societyx17, dignity
CBURNEY-1760 19255 | 44 | 33 B 1 1 curiosity x4, opportt
JIWEDGWOOD-1760 18516 [ 54 § 32 0 0  societyx4
WJONES-1780 18077 B sall 38 B 2 | 1 society x 11, felicity:
ISANCHO-1760 17618 sall 448 2 | 2|  charity x5, felicity x!
TTWINING-1760 17454 | 54 § 34 B 2 | 2|  opportunity x9, curi
JBENTHAM-1780 16603 54 § 28 2 | 2| necessityx10, oppc
RNEWDIGATE-1760 15030 B 44 26 B 0 0 university x 6. curios



Common types

Unique types

O MNMNDMN = O = WWMNOODO — = ok

opportunity x 22, ability x 7

opportunity x 13, anxiety x 11, necessity x6
curiosity x 13, opportunity x 7, charity x5

quality x 7, society x 6

society x 14, anxiety x 8

vanity x 8, civility x5, propriety x5
opportunity x 28, prosperity x4, capacity x 2
opportunity x 13, sensibility x9
opportunity x 8, dignity x 3

quantity x 13, quality x5, propriety x 3
opportunity x 12, society x 8, integrity x5
security x 6, curiosity x5

society x 6, antiquity x 3

society x 17, dignity x 7

curiosity x 4, opportunity x 3, quality x 3
society x4

society x 11, felicity x 8, opportunity x 6
charity x5, felicity x5, humanity x5
opportunity x9, curiosity x5, university x4
hecessity x 10, opportunity x 8, authority x5
university x 6. curiosity x 4. opportunity x 4

spirituality, duality, ductility, equanimity,
impiety, sterility

agreeability, aclivity, atrocity, notability
incredibility, suavity, coxcombicality, foxity,
germanity, incommodity, nudity
credibility

mobility

gentility, incapability

materiality

sociability

impurity

comicality, scoundrellity
illiberality, notoriety, publicity
flexibility, venality, volatility
puerility

identity, stability

benignity, cleverality
amenity, ridiculability
immobility, incombustibility



coxcombicality — 1760-1800 - 1780 - M - M, education H - rank CL - soc. mob. U

Sample Token Before Word After

TTWINING-1780 coxcombicality the least appearance of coxcombicality , affectation, impc

“If you find any thing that has the least
appearance of coxcombicality, affectation,
importance, conceit, &c., have no mercy
upon it.”

Thomas Twining to Richard Twining, 1788



