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Overview

* Estimating productivity from corpora
— Some underused methods

* Estimating productivity from judgments
— A brand-new (?) method

Mandarin corpus

Corpus-based productivity estimates

Productivity in written Mandarin

= T 1 P*N,ZEhGI= .30

* Academia Sinica Balanced Corpus (Huang et al., 1997) * Productivity as coinage rate (Baayen & Renouf, 1996) g —
— (Taiwan) Mandarin (a “balanced” selection of texts) — Hapax legomena (words that appear only once in g Pt = a3
i i 2 10 e N,3char = +3 7%
* Around 10 million written word tokens a corpus) may include novel coinages ° B - et
. : _p* . i 5] L Argues against homophone
— Segmented into words (compounds, affixed forms) : Ne- Troducthltny IOf word classtc: as T:mk)lfr of g % rant avoidance as explanation for
apax legomena of class ¢, proportional to a g oL binarity in speech
Tagged for word-level part of speech (POS) hapax legomena in corpus of N tokens & é i (¢ Niyers & Toay, 2015)
. i i iti . .. . .
Transcribed in traditional characters * Relative productivity can also be visualized as g P* 1 achar = -11
= morphemes, except for classic problems like & L
W, T L v, sk the slope of growth curves g T— o1
/j, =2 VS, R, ... . e T = N,Ichar
— Types vs. tokens as more of corpus is sampled ' : ) .
— Steep slopes suggest word types still being added 0 (2000000 4000000 "R00000C: S000000 30000000
4 5 Tokens 6
Productivity and part of speech POS in Sinica corpus: Nouns POS in Sinica corpus: Verbs
VA VAILIZ13,VA3 VA4 e e et 'PJ d*
Na Naa, Nab, Nac, Nad, Naea, Naeb PARSHA * VAC VA2 [ UIEES T
+ Compound word components also have POS Nb b Nbe o s ?:Tlm . by VBI112.VB2
NN: SELE; VN: T VV: S48, NV: TEE; etc... Ne Nca, Neb, Nec, Nee PR v oy
. Ned Neda, Nedb S G ._( ._L 1 i
* Component POS can be tricky (Packard, 2000) Nd Ndaa, Ndab, Ndc, Ndd e o N e
verb-noun: % vs. noun-noun: & Neu New VF VELVF2 e
. Nes Nes VG VGI, VG2
* How we defined component POS Nep Nep VH VHIL12,13,14,15,17.VH21
— Find one-character words in corpus Nega Nega VHC VH16, VH22
. Negb Neqh v VIl,2,3 stative*
— Look at their whole-word POS tags NF Nfa, Nfb, Nfe, Nfd, Nfe, Nf, Nfh, Nfi o e (= predicate
— Choose highest-frequency POS tag Ng Ng / VL VL1234 adjective)
Nh Nhaa, Nhab, Nhac, Nhb, Nhe ‘{‘kf’,,u]* V2 v 2

* Caveats galore...

*Cf. A [*IEEETER (non-predicate adjectives) o




Examples of component POS

Word Freq POS |NumPOS1|NumPOS2(MaxPOS1|MaxPOS2| NounVerb
ik 17 Na 2 4 Na Na NN
H#Ce 6 VA 1 3 Na Nh NN
=0 4 VH 1 2 VH VH w
bS] 1 Ve 1 5 Na P XX
e 11 Na 8 3 VH Nf VN
R 1 Nb 1 0 VH XX
B 7 Na 3 2 Na Na NN
fié& 2076 vC 5 8 vC Yl w
FIE 7 Na 3 4 Na VH NV
SRS 10 VE 5 3 p P XX
BR 1 VE 2 1 Na VE NV

Productivity and POS

P*y =27

P*yxx=-23

P*ywv=-20
P*yun=-19

Types

P*ynv=-11

Why...?
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The role of headedness

* Headedness depends on whole-word POS
(Packard, 2000)

* Nominal compounds tend to be right-headed
— NN: EJE; VN: Tt (rare: NN: L0 FF)

* Verbal compounds more likely to be left-
headed (or even coordinative)
— VN: Bg /] (also common: VV: ZiFk)

* This makes NV compounds anomalous
— NV: BHJF (rare type)

Another factor

* Morphological family size (schreuder & Baayen, 1997)
— Number of words with a morpheme in some position
s BE R SR HE-RE - ..
* May also say something about productivity

— Characters with a large family size are readily used to
create new words

— Word position and POS may also matter
* Technical note:
— Logarithm used to make distribution more normal
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Family sizes in NN vs. VV words

Log family size

NN w

NN compounds right-headed VV compounds more coordinative
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Native-speaker judgments

* What makes a good Chinese word?
— Why not ask native speakers?
— This is what syntacticians do all the time....
* Wordlikeness judgments
— Give people fake words, and ask if they’re wordlike
— For our previous work doing this, see Myers (2015)
* Caveat: What is a “fake word” in Mandarin?

—Is 7]\ a fake word or a real phrase?

Design and procedure

* Megastudy (Balota et al., 2012)
— Huge random sample, explore results like a corpus
e 51 participants
— Native speakers of (Taiwan) Mandarin
* Binary judgments: f2ERZE vs. NEEEE
* 3000 two-character nonword items*

— Real characters combined randomly in proportion
to frequencies in real two-character words

— Ruled out items with any special uses on the web
— Included affixes like {f§ ~ T

*We accidentally repeated 6 items, so only 2994 distinct test items

Fake word component POS

* We determined component POS as before
— No way to determine whole-“word” POS

* Sample items:
= NN: ([ ~ 746 - 23~ T HHl
—NV: BRI~ Rk - AR - A - 5222
— VN: 5812 ~ BE - 28 - T4
- WER - i - BRE - & -~ D4
= XX: AR ~ S6 T ~ [0~ sk~ 98 H

Results: Best items

Item Rating Item Rating Item Rating Item Rating Item Rating

i | 084 | BR | 067 | EME | 062 | BE | 059 | rE | 057

NE | 075 | BeA | 065 | EE | 061 | HUE | 059 | [H4 | 057

828 | 073 | W | 065 | Kfp | o061 | 3H | 059 | £S5 | 057

i | 072 | 8 | 063 | fEx | 0.61 | FEEL | 0.59 = | 057

MR | 071 | BEE | 0.63 | il | o.61 | &l | 059 | &5fE | 057

i | 071 | FE44E | 063 | HoR | 061 | #EfL | 059 | BAR | 057

NS | 069 | #E¥E | 063 | REME | 061 | FEHE | 059 | 8 | 057

e | 069 | 1EB: | 062 | #HEr | o061 | 4fE | 059 | #EF | 057

2y | 067 | EFS | 062 | BEk | 061 | P | 059 | R | 056

SHL | 067 | HIEE | o062 | WS | 06 | RfF | 058 | % | 056

% | 067 | MM | o062 | EES | 059 | mhE | 057 | EEC | 056
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Worst items

Modeling these judgments

Character frequency and family size

Acceptance rale

Item | Rating | Item | Rating | Item | Rating | Item | Rating | Item | Rating . Dependent va riable :’ : I" : — ?r:;f]rgitx,ﬁ;:!cter
K | 008 | 1845 | 008 | A | 006 | 588 | 006 | Frfl | 0.04 . . . . 7 RO | 7 | <
.y | 008 | e | 008 | #h— | 006 | #iz | 006 | {E% | 0.04 — Response choice (“like” vs. “unlike” Mandarin) g v o4 Maybe because many
77 | 008 | Mk | 008 | 1 | 006 | 5% | 006 | fd% | 004  Some of the independent variables 1] 7] e e
i | 008 | JEERE | 0.08 | R | 006 | EFE | 0.06 | TE | 004 by 3 ; o ‘I 7' 5 I 3.2 I‘ 01 ‘I, 3 with tight restrictions...?
e | 008 | #F | 008 | {ftt | 006 | 48% | 006 | % | 0.04 — Character frequency $ Log CF1 (scaled) Log CF2 (scaled)
i | 008 | 2K | oos | s | oo | mEAk | 0os | it | 004 — Family size 3
#2 | 008 | #+ | oos | w9 | 006 | B | 006 | B | 0.04 — Part of speech % ] .
#53% | 0.08 | W | 0.08 | BUEE | 006 | R | 0.04 | B3R | 0.04 g - L= (-4 =
VAR | 0.08 | A | 008 | A% | 006 | K— | 004 | EiE | 0.04 ¢ Mixed-effects |ogi5tic regression E‘ o | o F?fr b:)th,(jsecon(i character
#4F | 0.08 | it | 0.06 | s | 0.06 | HYE | 0.04 | B | 0.04 .. . . @ 7t ariects judgments more
Bz Toos | i [oos |9 [o0s | &t [ ooa | 5 | o002 — Both participants and items as random variables v Samans. ~: e
Log Fam1 {scaked) Log Fam2 (scaked)
19 20 21
Conclusions

Family size x part of speech

NN v
] @ _r
© | — First character S | — First character
© = =- Second characler 2 === Second characler
c g a7
« g o
o - 8 o =
a = s
= 5 -

o - 9 o —
=1 . o £ © i
(=] (=]
=] =

-4 -2 o 2 -4 -2 o 2

Log character family size (z scores) Log character family size (z scores)

2nd character has stronger effect ~ Both effects weaker than in NN,

than 1%t character 1st character has stronger effect

2

Part of speech: Corpus # judgments
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Acceptance rates cannot be derived from corpus-based P*, .
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* Word size (corpus)

— In writing, two-character words are most common,
but three-character words are most productive

* Headedness (corpus = judgments)
— NN: More influenced by right “head” family size
— VV: Family size influences are more balanced

* POS preferences (corpus # judgments)

Corpus: NN > XX >VV >VN >NV
Judgments: VN >VV > NN >NV > XX

* Somebody should try to figure this out....

Your turn!

http://Lngproc.ccu.edu.tw/MWP/

National Chung Cheng University

Mandann Wordhikeness Project

rolikeness Project consists of a series of megastudies, which are

1 such large numbers of items and participants that they can be statistically

\arge number of item and participant variabies, incluging interacticns of

ome of these variables. This online datsbase gives basic information on the items and
participants, along with both of the dependent variables (binary wordiikeness judgments
and resction times|, to help researchers to select materials for their cwn experiments or to

conduct their awn analyses on the archived results. Three megastudy datsbaces are

Main search interface programmed by Ruan Jia-Cing
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