
5/22/04 1 

TalkBank and PhonBank 

Brian MacWhinney   

CMU - Psychology, Modern Languages, LTI 
SDU - IFKI 



Goals of this talk 

1.  Introduce TalkBank 
2.  Explain the theory of meshed time frames. 
3.  Analyses to evaluate this account. 
4.  Explain how the TalkBank principles 

derive from this vision. 
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CHILDES and TalkBank 
CHILDES TalkBank 

Age 24 years 8 years 

Words 44 million 8 + 55 million 

Media 2 TB .5 TB 

Languages 33 18 

Publications 3500+ 300 

Users 3200 600 
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The Core Idea 
•  Human communication is a single unified 

process. 
•  The integration occurs through competition 

at the moment of speech. 
•  The time scales of the processes vary across 

7 major spatio-temporal frames, each with 
varying components. 



7 spatio-temporal frames 

1.  Production 
2.  Perception 
3.  Interaction 
4.  Social affiliation 
5.  Development 
6.  Diachrony 
7.  Phylogeny 
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Integration and Capture 
•  All of the space-time frames must show 

their effects and be conditioned in the 
current moment in time and space. 

•  We can capture the current moment and 
current place on video. 

•  However, we will need to compare across 
time and space to understand the textures of 
the competing component processes. 
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A sample moment: 
Transcript linked to video 
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Other views 
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Deeper Views 
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Still Deeper 
Views 
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Gestural Views 
Segment  N1 
Action   rests chin on hand, elbow on table, right  

  shoulder back 
Gaze   front to Deedee 
Classification Attention 

Meaning  Attention   

*D:  ⌈så er det snart⌉ ⌈torturtid→⌉  
%ges:  ⌊-------D1------⌋ ⌊----D2----⌋   
      ⌊-------------N1-------------⌋               

%com:  assimilating the pronounciation of a danish actor in a 
then tv show 

              pic *            pic * 
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Meshing of space-time scales 
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Orloj of Prague -- 1490	




The Antikythera – Greece 150BC 
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1. Production Wheels 

•  lexical access (PDP) 
•  phonological activation (Dell) 
•  morphological combination (MacWhinney) 
•  gang effects (all six linguistic levels) 
•  rote, combination (puzzle, puddle) 
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2. Perceptual Wheels 

•  statistical learning (Saffran) 
•  attention to ends vs beginnings (Juszczyk) 
•  attention to stress (Mehler) 
•  uptake vs input (SLA literature) 
•  input vs output frequency 
•  changes in attentional biases based on input 
•  analytic vs gestalt packaging (Peters) 
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3.  Interactional Wheels 
•  Child self correction, retrace (Dialectic Model) 
•  Parental correction, recast (Bohannon, …) 
•  Variation sets, scaffolding (Ochs, Waterfall) 
•  Repetition, imitation, choral (Forrester) 
•  Topic maintenance (TBA) 
•  Turn projection, completion, overlap (TBA) 
(all of these with phonological and gestural signals!) 
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4. Social-affiliative wheels 

•  Gaze contact (Tomasello) 
•  Affiliation particles (Bill Wells) 
•  Body alignment (Zlatev) 
•  Disaffiliation, breakdown  
•  Fine-tuning (Snow, Sokolov) 
•  Perspective taking – narrative, discourse 

(MacWhinney, Morgenstern) 
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5.  Developmental Wheels 

•  OT constraints 
•  Growth of motor control – Oller, Davis 
•  Entrainment, coupling – Thelen 
•  Physical changes in vocal tract 
•  Entrenchment, neural commitment (Kuhl) 
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6. Diachronic Wheels 

•  Uniformism – Grimm’s Law 
•  Northern Cities shift, push-pull 
•  Lexical diffusion (Ota) 
•  Founder’s effect 
•  Long-term social-affiliation (Labov) 
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7.  Phylogenetic Wheels 

•  CV frame-content (Davis-Macneilage) 
•  Articulatory control (FoxP2) 
•  SLI connectivity (Evans) 
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Memory Reflexes of Frames  

•  short-term precise acoustic  
•  featural longer storage 
•  short-term lexical 
•  growing lexical 
•  hippocampal reentrant consolidation 
•  proceduralization 
•  ….. 
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Timeframes in memory in bees 
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Linking Timeframes 

•  Frames impact memory which then 
provides inputs to the competition 

•  Slower, marked processes must come to 
override initial, unmarked processes 

•  Competition Model: Effects of frequency, 
reliability, availability, detectability, 
conflict validity (Stemberger), error tagging 
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Examples 

•  Getting rid of final fortis 
•  Getting the right Zapotec diminutive 
•  Puzzle-puddle competition 
•  Frequency when two paths possible (Levelt) 
•  Merging lexicon with segmentation 

algorithms  (JCL special issue) 
•  Islands, leading forms 
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The key tests 

•  Modeling details of individual differences 
•  Linking the differences to measurable other 

factors 
•  Modeling markedness  
•  Eventually, linking to L2 acquisition 
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Rich Data Needed 

•  Many children 
•  Dense corpora 
•  Detailed transcriptions 
•  Planned variations (experiments) 
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Data-sharing 
•  Clearly defined formats can be equated 
•  Interoperability of program formats 
•  42 reasons not to share data  
•  The reason to share  
•  The solutions:   

•  Methods for password protection 
•  Methods for anonymization 
•  Credit to contributor 
•  Group commitment 
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Analysis Methods 
1.  Bag of Words 
2.  QDA = a.k.a. Hand Coding 
3.  Tagging = a.k.a. Automatic Coding 
4.  Profiles = a.k.a. Canned Analyses 
5.  Group/treatment comparisons 
6.  CA Analysis 
7.  Gesture Analysis 
8.  Phonetic Analysis 
9.  Collaborative Commentary 
10.  Error analysis 
11.  Longitudinal analysis 
12.  Modeling 



1. Bag of Words (BoW) 

•  Basic method of Corpus Linguistics 
•  For written data, there are many many 

resources:  Google, BNC, Libraries, LDC 
•  But for spoken data, TalkBank is the major 

open source 
•  Core BoW analyses support 

•  Usage-based learning models in L1 and L2 
•  Theories in eight other areas 

5/22/04 29 



BoW Methods 

•  Basic Programs (CLAN and BNC) 
•  FREQ (BNC links to t-tests) / STATFREQ 
•  KWAL with windows 
•  COMBO (regular expressions) 

•  WebCLAN (limited) 
•  Download and run locally 
•  X-Query Search Engine (in preparation) 
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BoW Methods 

•  FREQ -> STATFREQ -> EXCEL 

•  KWAL -> clickable output 
•  Limiting through GEM 

•  @Bg:   conversation ending 
•  …. 
•  @Eg:   conversation ending 
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2. Qualitative Data Analysis 
(QDA) = Coding 

1.  Build Coding System 
2.  Use Coder’s Editor to insert codes 
3.  Use RELY to compare coder accuracy 
4.  RELY output pinpoints disagreements 
5.  Click and play disagreements to refine 

coding system 
Examples:  Rollins INCA, MUMIN in Anvil 
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Speech Act Coding 
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QDA through Naked Video 

•  Terabytes of video 
•  Speechome, Classroom, Resident Care 

•  No transcripts 
•  Occasional sign posts 
•  Sparse speech recognition 
•  Automatic video analysis 



3. Tagging 

•  Morphosyntax – MOR, POST 
•  12 languages 
•  Some languages need more training 
•  With correct transcription, accuracy is at 98% 
•  MOR generates tags 
•  POST disambiguates 
•  POSTMORTEM examines residual issues 
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Tagging (cont.) 

•  GRASP uses output of MOR to add 
grammatical relation (GR) dependency 
structure with 38 relations. 
•  English, Japanese, Hebrew, Spanish 
•  Accuracy is at 93%, more work still needed 

•  Tagging for CA categories?  
•  Eckhardt, Mondada, & Wagner 
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Searchable Features 
Cutoffs  +/.     
Overlaps ⌈  ⌉  ⌊  ⌋ 
Fillers um, em 
Pauses, pause length (.) (6.2) or #6_2 
Repeats, retraces [/]  [//] 
Prosodic ↑↓↘↗ 
Latching ≈  +, 
Paralinguistic &= 
Others ▁▔ 



Propositional Tagging 
Polycythemia - Frederiksen 
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4. Language Profiles 

•  Phonological inventories, TAKI 
•  DSS  (English, Japanese) 
•  IPSyn 
•  MORTABLE  

•  Parts of speech 
•  Grammatical morphemes 
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AphasiaBank Classification 
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Clinician Types by K-means clusters 
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1 2 3 4 5 6 
Anomic 3 11 0 1 5 0 
Broca 4 2 1 8 3 5 
Conduction 4 0 0 1 0 4 
Global 0 0 3 0 0 0 
Not Classified 0 1 2 2 3 1 
Other 0 0 0 1 0 0 
TCM 1 0 0 0 0 0 
Wernicke 1 0 0 1 0 1 



5.  Group Comparisons 

•  Pretest – Treatment – Posttest  
•  Measure gain scores – AphasiaBank Wright 
•  L2 increases in fluency  (Praat and TIMEDUR) 

from 4/3/2 training – Nel de Jong 
•  Classroom discourse  

•  Accountable discourse 
•  MacWhinney and Arkenberg 
•  Lauren Resnick, Beth Warren, Sarah Michaels 
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6. CA Analysis 

•  CA Database 
•  SamtaleBank  (CALPIU?) 
•  STEM/L2 classroom data 
•  Newport Beach, Watergate, CallFriend 
•  Koschmann Competency 
•  Santa Barbara 
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CA Corpora? 

My Transcript	


My Corpus	


Our Corpora	


The Database	




CA Tools 

•  Overlap alignment through CAFont and 
INDENT 

•  Removal of constraints on sentences, focus 
on TCUs and turns 

•  Line numbers on and off 
•  Alignment to audio – sonic CHAT 
•  Special characters 
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Character Name Char Function 

up-arrow ↑ shift to high pitch 

down-arrow ↓ shift to low pitch 

double arrow tilted up ⇗ rising to high 

single arrow tilted up ↗ rising to mid 

level arrow → level 

single arrow tilted down ↘ falling to mid 

double arrow down ⇘ falling to low 

infinity mark ∞ unmarked ending 

double wavy equals ≈ latching≈ or +≈latch 

triple wavy equals ≋ +≋ text 

triple equal ≡ ≡uptake 

raised period · inhalation 

open bracket top ⌈ top begin overlap 

close bracket top ⌉ top end overlap 

open bracket bottom ⌊ bottom begin overlap 

closed bracket bottom ⌋ bottom end overlap 

up triangle ∆ ∆faster∆ 

down triangle ∇ ∇slower∇ 

low asterisk ⁎ ⁎creaky⁎ 
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7. Gesture Analysis 

•  Detailed tiers in ANVIL – MUMIN, FORM 
•  Basic time linkage in Elan – HKSL  
•  Automatic interoperability between ANVIL, 

Elan, and CLAN 
•  Microscopic zooming in CLAN 

•  Links to “sequence” subfiles 
•  Links to “snapshot” subfiles 
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In CHAT and CLAN 



5/22/04 49 

In ELAN 



Torturtid 
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Overall transcript 
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Sequence Subfiles 
•  Three parts 
•  Each part has 

components 
•  Each part linked 
•  Each part displayed 
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Snapshot Files 
*C:            (0.2)             participants↗ ↓               ⁎⌈o::r⌉⁎  
%vis:   --------1--------|---------2-----------|-----------3-- 

1.  on uttering the syllable "ci", C  reaches for a   
pencil with her right hand and paper with left hand. 
2.  On uttering the syllable ”pants, C  grabs a  
pencil with right hand and the paper with left  hand.  
3.  On "or", she lifts the paper from the  table.  
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8. PHONCLAN Praat 

5/22/04 54 



Phonetic Data 
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9. Collaborative Commentary 
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Comment Tagging, Filtering 

•  Automatic: author, date, media begin-end 
•  Author self-characterized metadata (role, 

faction, position, credentials) 
•  Commentary type (refutation, 

defense,elaboration, analogy, statistics, case 
law, gesture-speech match) 

•  Filters: only teacher, only from colleagues, 
etc. 



10. Error Analysis 

•  Basic to work in CHILDES, BilingBank, 
and AphasiaBank 

•  Main line coding system 
•  goed [: went] [* +ed] 
•  I want 0to go home. 

•  Complete system for aphasia, speech errors 
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11. Sequential Analysis 

•  Variation sets, recasting, CHIP, fine-tuning 
•  If CDS has “want X”, does child increase 

use of “want go home” 
•  Code sequences through CHAINS and 

KeyMap 
•  Phonological Model-Replica analysis 
•  Richer analysis through MacShapa 
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12. Modeling 

•  Neural networks 
•  Some (PDP, MOSAIC) just use rough counts 
•  DISLEX uses actual CDS from CHILDES 
•  Segmentation models use Brent corpus as the 

gold standard for input 
•  Most recent models take the auditory form of 

the CDS as input for learning 
•  Eventually, models will induce from complete 

multimedia databases (Speechome) 
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Conclusions 

•  We can transform the study of conversation 
•  But we still need to provide the technical 

basis for data-sharing, interoperability, and 
collaborative commentary 

•  After that,  the major barrier is a full 
commitment to data-sharing 

•  And patience to integrate across seven time 
scales. 



The Databases of the Future 

•  Individuals as keys 
•  Institutions as keys 
•  Activities as keys 
•  Linking: psychology, linguistics, sociology, 

political science, economics, genetics, 
genomics, biology, geography, and 
anthropology’ 
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