LING/C SC 581:

Advanced Computational Linguistics

Lecture 24



Today's Topics

* tregex on Windows 11 and Ubuntu
* make sure jre is installed
* [tested it by updating to jre 8 update 401

* Homework 10 questions?
* TREEBANK_3 Theory

* Example: subject and object relative clauses
* Summary of tregex search
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jre-8u401-windows-x86.exe

S @ @ (2 Downoadsavafor x @ MicrosoftEdge|Wh X | + = @ % lrnSsp-REges
& G @ htps/wwwjavacom/.. A ¥y O 1= D B o
Downloads Ba - .
Download Java fo Q ] )
X Status: Installing Java
Version 8 Update 401 (file g ire-8u401-windows-x64.exe P
Release date: January 16, 2 52 MB/s - 36.7 MB of 64.4 MB, 5 secs left
See more =
i (
Important Oracle Java License Information o b ™
S
The Oracle Java License changed for releases starting April 16, 2019. < C—
The Oracle Technology Network License Agreement for Oracle Java SE is & —
substantially different from prior Oracle Java licenses. This license permits
certain uses, such as personal use and development use, at no cost -- but other #1D 1 Platf
uses authorized under prior Oracle Java licenses may no longer be 1 Development Platform ORACLE
available. Please review the terms carefully before downloading and using this
product. An FAQ is available here. S

Commercial license and support is available with a low cost Java SE
Subscription.

Java Setup - Complete

& InWindows 10, the Edge browser supports IE mode which will run Java (What is IE
mode?)
\/ You have successfully installed Java

You will be prompted when Java updates are available. Always install updates to get the latest performance
and security improvements.
More about update settings

By downloading Java you acknowledge that you have

read and accepted the terms of the Oracle Technology
Network License Agreement for Oracle Java SE
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jre

updated
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g The Java Update mechanism ensures you have the most updated version of the

— Java platform. The options below let you control how updates are obtained and
applied.
Notify Me:
8 check for Updates Automatically
Every Saturday at 10:00 PM, Java Update will check for updates. If an update is
recommended, an icon will appear in the system taskbar notification area. Move
the cursor over the icon to see the status of the update.You will be notified before
tha 1indata ie dawmlaadad

Java Update X

Before downloading v

Advanced...

o You already have the latest Java Platform on this system.

ok |
Update Now

Cancel

Apply
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Downloads

-> 0

@ New ~ (}{,

““Home
E]Gallery

£ Sandiway - Persc

B8 Desktop

Downloads

X a
C J > Downloads >
© @ ]
(J Name

v Today

== TREEBANK_3.zip

| £y jre-8u401-windows-x64.exe

TREEBANK_3

stanford-tregex-4.2.0

N Sort ~ = View v

Date modified

4/9/2024 5:41 PM
4/9/2024 5:29 PM
4/9/2024 5:54 PM

4/9/2024 5:20 PM

Search Downloads

Type Size
Compressed (zipp... 63,714 KB
Application 65,976 KB
File folder

File folder

Cancel

PS C:\Users\sandiway\Downloads> powershell —-command
"Expand-Archive" .\stanford-tregex-4.2.0.zip
C:\Users\sandiway\Desktop\




run-tregex-gui.bat

* edit.bat file to increase memory: -mx2000

stanford-tregex-2020-11-17 X +
C:\WINDOWS\system32\cmd. X F
& ™ C D > - stanford-tregex-2020-11-17 >
, C:\Users\sandiway\Downloads\stanford-tregex-4.2.0\stanford-tregex-2020-11-17>java -mx2000m —cp "stanford-tregex.jar;" ed
@ New ~ % O @] ® W N sort v = View v u.stanford.nlp.trees.tregex.gui. TregexGUI Search stanford-treg
N [ Name Date modified (£ Tregex - = =
/Y Home
File Edit Search Tools
+ Today
R Gallery Tree files: Search pattern: Matches:
@[ run-tregex-gui.bat 4/9/2024 5:39 PM L
> Edsandiway - Persc :
examples Type: Windows Batch File b
Size: 84 bytes Pattern:
lib Date modified: 4/9/2024 5:39 PM 4
B8 Desktop
+ Along time ago Help Search
B Downloads * build.xml 11/17/2020 2:57 AM e | Browse Trees
E3Documents | LICENSE.txt 11/17/2020 2:57 AM
N Tsurgeon script
PR Pictures " Makefile 11/17/2020 2:57 AM
pm bug.rtfd | README-gui.txt 11/17/2020 2:57 AM
Tree Draw.ap} | README-tregex.txt 11/17/2020 2:57 AM
Bl Music | README-tsurgeon.txt 11/17/2020 2:57 AM
_— - For non-English trees, first set up the tree reader and encoding in Preferences. Then load trees from the File menu.
i3 Videos run-tregex-gui.command 11/17/2020 2:57 AM
Screenshots 5" Semgrex.ppt 11/17/2020 2:57 AM
17items 1 item selected 84 bytes




Load in brown and wsj

mrg directories

| Tregex

File Edit Search Tools
Tree files:

Search pattern:

Recent:

Matches:

Pattern:

Tree size: I

Search

Help Cancel

Tsurgeon script

Browse stats: 73451 trees found in the selected files

Help Cancel Run script

Statist;

cfo1.mrg-1
cfo1.mrg-2
cfol.mrg-3
cfo1.mrg-4
cfo1.mrg-5
cfo1.mrg-6
cfo1.mrg-7
cfo1.mrg-8
cfo1.mrg-9
cfo1.mrg-10
cfo1.mrg-11
cfo1.mrg-12
cfo1.mrg-13
cfo1.mrg-14
cfo1.mrg-15
cfo1.mrg-16
cfo1.mrg-17

cfo1.mra-18

In American romance , almost nothing rates *-2 higher than what the mov
Just about the most enthralling real-ife example of * meeting cute is the
Aside from the comico-romantico content here , a good linguist-anthropolc
The way 0 MacArthur said his line *T*-1 - if you had the recorded transc
Conclusions : The people involved ( and subsequent facts bear me out her
And the drawling , oversoft voice of Flirtation , though *-1 fairly overt, w
In other words , like automation machines designed * to work in tandem ,

At this point , unfortunately , romance becomes a regrettably small part o
To her peanuts and emeralds would have been just so much blubber .

The point -- quite simply -- is this : words they might have had *T*-1 ; ;
This basic principle , the first in a richly knotted bundle , was conveyed *
A brisk , amusing man , apparently constructed * on an ingenious systen
Later , he became one of the central spirits of the Army Language Progr.
It was there , in the course of * trying *-2 to prepare new men for the *

To the trained ear of the linguist , talk has always revealed a staggering

1t is only fairly recently , however , that linguists have developed a systt
This , for obvious reasons , makes their techniques superbly useful in * s
Inthe earlv 1950's . Smith . toaether with his distinauished colleaaue . ¢

From file: C:\Users|sandiay\Downloads|TREEBANK 3\ TREEBANK _3|parsed|mrg\brown|cf\cfo1.mrg

S
PP . NP-SBJ-2 VP
IN/\NP R NN
IL JJ/\NN almost nothing rates NP-SBJ ADJP-PRD
Ame|r|czn romance -NO|NE- ADJP PP
'-|2 JJ|R IN SBAR-NOM

higher than WHNP-1

WP NP-SBJ
| AT~

S

T~

.

S
-|- S-ADV NP-SBJ VP
NP-SBJ VP NN VBZ  ADJP-PRD
DT VBZ boy-meets-girl seems RB JJ
that is mlre adorable




Example of search

|4 Tregex - o X
File Edit Search Tools
Tree files: Search pattern: Matches:
[#-brown ) L Y cf01.mrg-11 This basic principle , the first in a richly knotted bundle , was conveyed *
[-wsj B 5 < (€W < (EVP < (DNP < |"-NONE-4))) - cf01.mrg-14 It was there , in the course of * trying *-2 to prepare new men for the * |
% cfO1.mrg-19 Smith 's first workout with stresses , pitches , and junctures was based *
pattern; |85 < (BVP < (BVP < (NP < /7-NONE-$/))) cfO1.mrg-23 Quite other Fesings are evidenced *-1 by this style : A[F] * Note the drc
cF01.mrg-25 In other words , the way O the speaker relates to mother *T*-2 is clearly
cf01.mrg-26 And while the meaning of the words is not in this instance altered *-2 , t
Help Cancel Search cf01.mrg-29 The joint investigations of linguistics and psychiatry have established , in
cf01.mrg-31 Some of the earliest recordings , made * in the 1940 's demonstrated the
- cf01.mrg-32 In a general way , psychiatrists were able *-3 to establish on a wide bas
T | Bronse Trees cfO1.mrg-41 The patient , on the other hand , is Far from neutral ; ; aside from her sp
cf01.mrg-42 Then she catapults into " * everything and everybody " , *-1 putting par
cf01.mrg-43 Consequently , it is referred *-1 to the therapist for attention .
Tsurgeon script: cf01.mrg-S0 This the therapist may pursue *T*-1 in later questioning .
cf01.mrg-57 What he does do *T*-1 is * give himself away by *-2 communicating info
— ——— — cf01.mrg-60 The word that *T*-3 is not used *-2 can be as important as the word th
Help Cancel Run script cf02.mrg-5 IF anyone thought of the John Harvey , it was * to observe that she was
cf02.mrg-8 For in a world as yet unacquainted * with the horrors of the mushroom clc
Match stats: 7533 unique trees found with 8105 total matches, Statistics f02:mra-10_Thev were awavs denied *-2.
From file: C:\Users\sandiway\Downloads\ TREEBANK_3\TREEBANK_3\parsed\mrg\brown|\cF\cFO1.mrg
S
NP-SBJ-1 . VP
NP . NP . VBD VP
DT W NN, NP PP was VBN NP PP PP
IThis basic principle DT JJ IN NP conveyed -NONE- TO NP IN NP-LGS
the first in DT ADJP NN *1 to PRP by NP . PP-LOC
a RB JJ - bundle me NNP NNP NNP NNP , NNP , IN NP
richly knotted Dr. Henry Lee Smith , Jr. at NP PP " SBAR
DT NNP IN NP , WHADVP-2
| | | | | —




Ubuntu Install

* Terminal:

~/Downloads$ unzip stanford-tregex—-4.2.0.zip

~/Downloads$ cd stanford-tregex-2020-11-17/
~/Downloads/stanford-tregex-2020-11-17$% ./run-tregex—gui.command
Gtk-Message: 20:44:58.957: Failed to load module "canberra—-gtk-module"
Apr 09, 2024 8:44:59 PM java.util.prefs.FileSystemPreferences$l run
INFO: Created user preferences directory.

e Install:

sudo apt install libcanberra-gtk-module

The following additional packages will be installed:
libcanberra—-gtko

The following NEW packages will be installed:
libcanberra—-gtk-module libcanberra-gtk@



tregex on
Ubuntu

Tregex

File Edit Search Tools

Tree files: Search pattern:
» brown

. Recent: '
» WSj

Matches:
crO7.mrg-1
crO7.mrg-2

Pattern:‘

Help Cancel Search

Tree size: Browse Trees

crO7.mrg-3
crO7.mrg-4
crO7.mrg-5
crO7.mrg-6
crO7.mrg-7
crO7.mrg-8

Tsurgeon script:‘
Help Cancel Run script

Browse stats: 73451 trees found in the selected files Statistics

From file: /home/sandiway/Downloads/TREEBANK_3/parsed/mrg/brown/cr/crO7.mrg

T NPSEIL

RO A

. NS VED e
[ =i
One day the chidren had \/B‘N s
wanted NP—‘SEA P
NONE- TO P
=

-
1ot VB PPDI

crO7.mrg-9

One day , the children had wanted *-1 to get up onto Gen
They wanted *-1 to see what his back *ICH*-3 felt like *T*
He looked so comfortable *-1 being straight .

They wanted *-1 to touch the mystery .

Arlene was boosting them up when the policeman came t
He was very rude .

Arlene had a hard voice , too, this time .

The policeman 's eyes rather popped for a second ; ; but tl
The policeman got a confused , funny look on his face , an

cr07.mrg-10 But this is a public park and it *EXP*-1's a city ordinance
crO7.mrg-11 Arlene was so ashamed that she hung her head when sh
crO7.mrg-12 The policeman walked on , but he looked back once .

crO7.mrg-13 that had happened on the day when two other unusual

T~
NNP NP

General Burnside ‘s

One day , the chidren had wanted 1

POS horse

to get up onto General Burnside 's horse




Tregex - o X

File Edit Search Tools

Tree files: Search pattern: Matches:
» brown 5 crO7.mrg-18 1 know something that *T*-1 is much more fun that we can do *T*-
» Wsj Recent: @S <(@VP < (@VP < (@NP </*NONE-$/)) " | crO7.mrg-48 " This time ", Arlene said *T*-5, and she even kept on *-3 wiggling
@S < (@VP < (@VP < (@NP < /~-NONE-$/))) cr07.mrg-49 It all has something O * to do *T*-1 with General Burnside and his b
cr07.mrg-76 ' * Imagine O you wo n't get your allowance if you 're caught *-2 *
crO7.mrg-115 As a result , he was persuaded *-1 out to dinner .
Help Cancel Search ¢r07.mrg-119 But he was always persuaded *-1 out .
crO7.mrg-123 This evening , they were pushed *-1 in from the breakfast room ,
Tree size: Browse Trees crO7.mrg-125 They were pushed *-1 gently into the room by Arlene -- whose on
cr07.mrg-127 ** * Tell Mr. Gorboduc what you 're doing *T*-1 these days ", my r
cr07.mrg-144 Usually , this was done *-1 when attention was diverted *-2 by so

Tsurgeon script: crO7.mrg-148 This was delivered *-1 in a forthright way , without coyness and o
crO7.mrg-157 She could see that Mr. Gorboduc was intrigued *-1; ; the hostess i

Help Cancel Run script crO2.mrg-1 | realized that Hamlet was faced *-1 with an entirely different probl

cr02.mrg-2 The most that *T*-2 was accomplished *-1 was * adding Mrs. Beige "t

Match stats: 7533 unique trees found with 8105 total matches. Statistics| Cr02.mrg-3 | was saved *-1 from * making the decision as the phone rang, and t

Pattern:

From file: /home/sandiway/Downloads/TREEBANK_3/parsed/mrg/brown/cr/crO7.mrg

NN WP WHP2 s
e N
something DT NPSE) W [ o
| |
thet NONE-VEZ  ADPRD  that PRP MD W
| N | | 7

ma s a0V NN we can VB NP PPioc

T
much more T2 on PRPS 4 NN

our Intle Tan

know something that 'l is much more fun that  we can do *TH2 on our lttle lawn "




Homework

10: English
passivization




TREEBANK_3 Theory

Theory includes empty categories: Example: the businesses to be acquired

- -NONE- as a POS label is used in many /NPSB’\
circumstances, e.g.: SBAR
 the zero complementizer under /\an WHN(\
SBAR (0), | | N
the businesses -NONE- NP-SBJ-2 VP
* subject of nonfinite clauses (), | PN
i . i . 0 -NONE- TO VP
* object position in passives (*— | |
indeX , *T*-1 to VB VP
* relativization of subjects, objects be VTN N|P
and adjuncts (xTx—1ndex). - _NO'NE_
-2




Template:
subject relative
clause

* Example:
* the man who left the
room at 6pm
e leave: (subject, object)
* subject =the man

NP
/\
NP SBAR
A /\
WHNP/WHADV-index S
| /\
-NONE-/WP/WDP NP-SBJ VP

O/relative -NONE-
pronoun *T*-index



Example: subject relative clause

* relative pronoun who/WP (WHNP)

4 d

/\

IN NP

| /\

for SBAR

/\ WHNP{\
N

| | | NP-SB) VP

new workers WP

WLO —NOlNE— VBP  NP-PRD

*T*-148 are NNS

teen-agers

for new workers who

* relative pronoun that/WDT (WHNP)

NP

/\

NP SBAR

N\

J) NNS WHNP-159 S

| | T

fiscal years WDT NP-SBJ VP

| /\

that -NONE- VBP S

| T

*T*-159 begin NP-SB) VP

-NONE-  VBG

*

NP-TMP

next Jan.

TN

starting JJ NNP CD

1

*T*-148 are teen-agers .




Example: subject relative clause

subject nonfinite relative clause (no relative pronoun, zero WHNP)

NP-PRD

NP SBAR
/\ /\
)|T J_ll WHN|P-1 S
/\
he first —NO|NE- NP-|SBJ VP
/\
0 -NONE- TO VP

I e

*T*-1 to VB NP PP PP-TMP
| PN
make NNS TO NP N NP
I N N
deliveries to DT NN in QP NNS
| /N
the capital RB CD days

about 10




Template: object

relative clause PSS S
NP SBAR
A /\
* Example: WHNP/WHADV-index S
* the room the man | i ™
left at 6pm -NONE-/\lNPNVDP NP-SBJ /vp\
* leave: (subject, O/relative VBD NP
object) pronoun |
* object=the room -NONE-

*T*-index



Example: object relative clause

subject relatives generally need

an overt WH word under SBAR

object finite relative clause without a relative pronoun (zero WHNP)

B NP PP-LOC
/\ /\
NP SBAR IT NP
ﬂ\ /\
DT NN NN  WHNP-1 S under NP SBAR
l packlaging comLany -N0|NE— NP-{\VP 04\"“ WHNP-2 S
0 PRP VED NP a new premier -NONE- NP-SB) VP
o Lok Y
they controlled -NONE- | | /\
he will VB NP
T*-1 | |
select -NONE-
*T*.2
under a new premier 0 he  will select *T*-2




Example: object relative clause

object finite relative clause with relative pronoun that/WDT (WHNP)

PP-LBC-PRD
/\
AD|VP ITI NP
/\
RB  below SBAR
well D|T C|D N|N WHNlP 83
/\
the 30 level WDT NP-SB)
VAN /\
that D|T N||\IP VTD |
the Street believed —N0|NE—
*T*-83
well below the 30 level that the Street believed *T*-83

NP-SB)

‘4_’_’_—’—///'7\
NP , SBAR ]
/\

Nr\{\NNP ,|WHNP—1 S |
/\
Bro|oks Brot|hers W[l)T NP-SB) VP

/[\
which NNP VBD NP NP-TMP

N

Marks bought -NONE- JJ NN

last year

*T*_1

* relative pronoun which/WDT (WHNP)



Example: object relative clause

p——

VP
/\
VTZ NP
/\
has NP SBAR
/\
N|N WHI\|IP—1 S
/\
nothing -NONE- NP-SB) VP
/\
0 -NOINE- T|O VP
/\
* to VB NP PP-CLR
N
do -NONE- IN NP
I PN
*T*~1 with NNP Nr|\IP
Marty Ackerman




Relative Clause Examples

* from adjunct positions (not subject, not object)

NP
/\
NP SBAR
PN _— T
WHNP/WHADV-index S
| /\
-NONE-/'WP/WDP NP-SBJ VP
O/relative VBD NP ADVP-TMP/MNR
pronoun PN |

-NONE-
*T*-index



Example: adjunct relative clause

adjunct finite relative clause with a relative pronoun when/\WRB (WHADVP)

NP
_— T
NP . SBAR
Nr\{\CD ,| WHADVP-1 S
/\
AJriI 19|88 WILB NP-SBJ VP
_—— [ T
when PRP VBD NP ADVP-TMP
T
i|t offe|red NP PP -N0|NE-
QP -NONE- IN NP *T*-1
S. S(l)o mil!ion debt securities
April 1988 when it offered § 500 million *U* of debt securities *T*-1




Example: adjunct relative clause

adjunct nonfinite relative clause without a relative pronoun (zero WHADVP)
NP

/\
SBAR
/7\
DT/\NN WHADVP-1 IN
/\
tr!e w!ny -NO|NE- f<|)r NP-SB) VP
T T~
(|) DT NNP NNP TO VP
%\
tr!e Fed|eral Reslerve t|o VB NP ADVP-MNR
Iov!/er NN/\NNS —NO|NE—
inte|rest rales ’T’|’-1
the way 0 for the Federal Reserve to lower interest rates *T*-1




tregex = regex + structural relations

* combines regex with structural relations between tree node labels:
* dominance (< or <<),
* sisterhood ($+ or $),
e precedence (. Or . .) etc.
* leftmost, nth, only, rightmost child of (<, or<n or <: or<-)
* nodes can be matched:
* literally (exact match),
* @name, or
» /../ regex pattern
* groups from regex patterns can be linked via naming,
* e.g. #1%index



@SBAR < /*WH X*-
([0-9]+)$/#1#index
<< (__=empty <(/"-
NONE-/ < /A*T\*-([0-

91+)$/#1#index)




