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Modern Computing

Natural Language Processing
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ChatGPT API: https:/chat.openai.com/



https://chat.openai.com/
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Opinions | Technology

Al won't replace teachers — but a
classroom revolution is coming

Teachers must remain in charge, but for that, they too will need to
evolve. Here’s how.

ChatGPT Passes US Medical Licensing

Exam Without Clinician Input

ChatGPT achieved 60 percent accuracy on the US Medical
Licensing Exam, indicating its potential in advancing artificial
intelligence-assisted medical education.
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Revolutionizing Healthcare: The
Top 14 Uses Of ChatGPT In
Medicine And Wellness

NEW SMART GLASSES TELL YOU
WHAT T0 SAY ON DATES USING GPT-4

"SAYGO0DBYE TO-AWKWARD DATES AND
JOB.INTERVIEWS”




historical
A-modern NLP story
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Computers looked

like this
IBM 7004 Data Processing System
O O O O
1047 1966 1089 2023
Transistors invented Internet invented

76 years ago 57 years ago 34 years ago
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Instead of programming languages, can we use
conversation in human language to communicate with
uters an entity with no experience of the world?

\_ J

Joseph Weizenbaum



| dreamt | was on a long boat ride.

Tell me about boats.
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Men are all alike.

IN WHAT WAY

Theyv’re always bugging ns about something or other.
CAN YOU THINK OF A SPECIFIC EXAMPILE
Well, myv bovtriend made me come here,

YOUR BOYFRIEND MADE YOU COME HERE
He sayvs I'm depressed muceh of the time.

[ AM SORRY TO HEAR YOU ARE DEPRESSED

Excerpt from 1966 paper




Can you give us some privacy?
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ELIZA effect: the tendency to project human
traits onto programs with textual interfaces

~
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4 )
We could make therapy more efficient, running

several thousand ELIZAs at once!
\_ Y,

DR. KENNETH MARK COLBY

He developed computer therapy programs
calbng them the “ultimate self-help book,” and
worked in the artifical ntelligence field

4 )
Many people could talk with an attentive

therapist at a low cost!




What type of work should be delegated to machines?

4 )
What is the difference between human and machine
intelligence?
\_ J
4 )
{ENT What happens when we use the metaphor of machines
LIT ATION to understand human intelligence?

\_ J
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But once a particular program is unmasked, once its inner workings
are explained ... its magic crumbles away; it is revealed as a mere
collection of procedures, each quite comprehensible.

\_ J
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A. G. OETTINGER, Editor
E1LIZA —A Computer Program The object of this paper is to cause just such a re- 1 ON TOOLS
evaluation of the program about {o be “explained”. Few .

F or the Study Of N atural Language programs ever needed it more.

17

WHERE THE POWER OF THE COMPUTER COMES FROM

Communication Between Man ELIZA Program
, . ELIZA 18 a program which makes natural language . — -2
Alld I\"I&C—hlllf) conversation with a computer possible. Its present imple- 3 . HOW COMPUTERS WORK 72

mentation is on the MAC time-sharing system at AMIT.

JOsErPH WEIZENBATM
Massachusells Institute of Technology,® Cambridge, M ass.

ELIZA is a program operating within the MAC time-sharing
system at MIT which makes certain kinds of natural language
conversation between man and computer possible. Input sen-
tences are analyzed on the basis of decomposition rules which

It 13 written in MAD-Svip [4] for the IBAI 7094. Its name
was chosen to emphasize that it may be Incrementally
improved by 1ts users, since its language abilities may be
continually improved by a *“teacher”. lLike the Eliza o
Pvgmalion fame, it can be made to appear even more
civilized, the relation of appearance to reality, however,
remaining i the domain of the playwright.

For the present purpose it is sufficient to characterize

39




My hypothesis:

[t was too early for this strategy.



APPENDINX. An ELIZA Script

(HOW DO YOU D0. PLEASE TELL ME YOUR PROZLEM)
START

(SORRY ((0) (PLEASE DON'T APOLIGIZE)

(APOLOGIES ARE NOT NECESSARY) (WHAT FEFLINGS

D0 YOU HAVE WHEN YOU APOLOGIZE) (1'vE TOLD YOU
THAT APOLOGIES ARE NOT REQUIRED)))

(DONT = DON'T)

(CANT = CAN'T)

(WONT = WON'T)

(REMEMBER 5

({0 YOU REMEMBER 0) (DO YOU OFTEN THINK OF &)
(DOES THINKING OF & BRING ANYTHING ELSE TO MIND)
(WHAT ELSE DO YOU REMEMBER)

(WHY DO YOU REMEMBER & JUST NOW)

(WHAT IN THE PRESENT SITUATION REMINDS YOU OF &)
(WHAT IS THE CONNECTION BETWEEN MF AND %))

({0 DO | REMEMRER 0) (DID YOU THINK | WOULD FORGET 5)
(WHY DO YOU THINK | SHOULD RECALL S NOW)

(WHAT ABOUT 5) (=WHAT) (YOU MENTIONED $))

((0) (NEWKEY)))

CIF 3 (€0 IF 0) (DO YOU THINK ITS LIKELY THAT 3) (NO YOU WISH THAT 3)

(WHAT DO YOU THINK ABOUT 3) (REALLY, 2 3)))
(WHAT DO YOU THINK ABQUT 3) (REALLY, 2 3)))
(DREAMT & ((0 YOU DREAMT 0)

(REALLY, &) (HAVE YOU EVER FANTASIED & WHILE YOU WERE AWAXE)

(HAVE YOU DREAMT & BEFORE) (=DREAM) (NFWKFY)))

(DREAMED = DREAMT & (=DREAMTY))

(DREAM 3 ((0) (WHAT DOES THAT DRFAM SUGGEST TO YOU)

(DO YOU DREAM OFTEN) (WHAT PERSONS APPEAR IN YOUR DREAMS)
(DON'T YOU BELIEVE THAT DREAM HAS SOMETHING TO N0 WiITH
YOUR PROBLEM) (NEWKEY)))

(DREAMS = DREAM 3 (=DREAM))

(HOW (=WHAT))

(WHEN (=WHAT))

(ALIKE 10 (=DIT))

(SAME 10 (=D1T))

(CERTAINLY (=YES))

(FEEL DLIST(/RELIEF))

(THINK DLIST(/BELIEF))

(BELIEVE DLIST(/BELIEF))

(WISH DLIST(/BELIEF))

(MEMORY MY (0 YOUR 0 = LETS DISCUSS FURTHER WHY YOUR 3)
(0 YOUR 0 = EARLIER YOU SAID YOUR 3)

{0 YOUR 0 = BUT YOUR 3)

(0 YOUR 0 = DOES THAT HAVE ANYTHING TO DO WITH THE FACT THAT YOUR 3))

(NONE ((D) (1 AM NOT SURE | UNDERSTAND YOU FULLY)
(PLEASE GO ON)

(WHAT DOES THAT SUGGEST TO YOU)

(DO YOU FEEL STRONGLY AROUT DISCUSSING SUCH THINGS)))
(PERHAPS ((0) (YOU DON'T SFEM QUITFE CERTAIN)

(WHY THE UNCERTAIN TONE)

(CAN'T YOU BE MORE POSITIVE)

(YOU AREN'T SURE) (DON'T YOU KNOCW)))

(MAYBE (=PERHAPS))

(NAME 15 ((0) (1 AM NOT INTERESTED IN NAMES)

(1'VE TOLD YOU BEFORE, | DON'T CARE AROUT NAMES -
PLEASE CONTINUE)) )

PLEASE CONTINUE)) )

(DEUTSCH (=XFREMD))

(FRANCAIS (=XFREMD))

(ITALIANO (=XFREMD))

(ESPANOL (=XFREMD))

(XFREMD ((0) (1 AM SORRY, | SPEAK ONLY ENGLISH)))
(HELLO ((0) (HOW DO YOU DO. PLEASE STATE YOUR PRORLFM)))
(COMPUTER 50 ((0) (DO COMPUTERS WORRY YOU)

(WHY DO YOU MENTION COMPUTERS) (WMAT DO YOU THINK MACHINES
HAVE TO DO WITH YOUR PROBLEM) (DON'T YOU THINK COMPUTERS CANM

MELP PEOPLE) (WHAT ABOUT MACHINES WORRIES YOU) (WHAY
DO YOU THINK AROUT MACHINES)))

(MACHINE 50 (=COMPUTER))

(MACHINES 50 (=COMPUTER))

(COMPUTERS S0 (=COMPUTER))

(AM = ARE ((0 ARFE YOU 0) (DO YOU BELIEVE YOU ARE &)

1 Communications of the ACM

(WOULD YOU WANT TO BE &) (YOU WISH | WOULD TELL YOU YOU ARE 4)
{WHAY #WOULD 1T MEAM IF YOU WEIRE 5) (=wHAT))

((0) (wHY SO YOU SAY "AM') (1 DON'T UNDERSTANN THAT)))
(ARE ((0 ARE 1 0 )

(WMY ARE YQU INTERESTED IN WAHETHFR | aM 4 27 %OT)

(WOULD YOU PREFER IF I WEREN'T %) (PERHAPS | AV & [N Y2UR
FANTASIES) (DO YOU SOMETIMES THINK | AM &) [sWHAT))

((0 ARE 0) (DID YOU THINK THEY MIAHT NOT RE 3)

(WOULD YOU LIKE IT IF THEY WERE NOT 3) (WHAT [F THEY WERE NCT 3)
(POSSIBLY THEY ARE 3)) )

(YOUR = MY ((0 MY ) (WHY ARE YOU CONCERNED OVER MY 3)
(WHAT ABOUT YOQUR OWN 3) (ARE YOU WCRRIED A%QUT SOMEQNE FLSES 3)
(REALLY, MY 3)))

(WAS 2 ({0 wAS YOU © )

(WHAT IF YOU WERE %) (DO YOU THINX YOU WFRE &)

(WERE YOU &) (#MAT WOULD IT ME2N |F YOU WERE &)

(WHAT DOES ' & ' SUGGEST TO YOU) (=4WHAT))

((0 YOU WAS 0)

(WERE YOU REALLY) (WMY DO YOU TELL ME YOU WERE G NOW)
(WERE YOU REALLY) (WHY DO ¥0U TELL MF YOU WERE L NOW)
(PERMAPS | ALREADY KNEW YOU WERE &) )

((0 WAS | 0) (WOULD YOU LIKE TO RELIEVF | %AS &)

(WHAT SUGGESTS THAT 1| WAS &)

(WHAT DO YOU THINK) (PERMAPS | WAS &)

(WHAT IF | HAD REEN &))

((0) (NFWKEY)) )

(WERE = WAS (=WAS))

(ME = YOU)

C(YOU'RE = 1'M ((0 1'M 0) (PRE (I ARE 3) (=Y0U))))

(1'™ = YOU'RE ((0 YOU'RE 0) (PRE (YOU ARE 3) (~I1))))
(MYSELF = YOURSELF)

(YOURSELF = MYSELF)

(MOTHER DLIST(/NOUN FAMILY))

(MOM = MOTHMER DLIST(/ FAMILY))

(DAD = FATHER DLIST(/ FAMILY))

(FATHER DLIST(/NOUN FAMILY))

(SISTER DLIST(/FAMILY))

(BROTHER DLIST(/FAMILY))

(WIFE DLIST(/FAMILY))

(CHILDREN DLIST(/FAMILY))

(1 = YOU

({0 YOU (e« WANT NEED) 0) (WHAT WOULN IT MEAN TO YOU IF YQU 60T 3)
(WHY DO YOU WANT &) (SUPPOSE YOU GOCT & SNO0M) (WHAT

IF YOU NEVER GOT &) (WHAT WOULD GETTING & MEAN TO

YOU) (WHAY DOES WANTING & HAVE TC DO WITH THIS DISCUSSION))
((0 YOU ARE 0O (*SAD UNHAPPY DEPRESSER SICK ) 0)

(1 AM SORRY YO HEAR YOU ARFE 5) (DO YOU THMIMK COMING HERE
WILL HELP YOU NOT TO BE 5) (I'M SURE [TS NOT PLEASANT TO
BE 5) (CAN YOU EXPLAIN WHAT MEDE YOU S5))

((0 YOU ARE 0 (*MAPPY ELATED GLAR BETTER ) 0)

(HOW HWAVE | HELPED YOU TO BE 5)

(HAS YOUR TREATMENT MADE YOU 5) (WHAT MAKES YOU 5 JUST
NOW) (CAN YOU EXPLAIN WHY YOU ARE SUDDENLY 5))

({0 YOU WAS 0) (=WAS))

((0 YOU WAS 0) (=WAS))

((0 YOU (/BELIEF) YOU 0) (DO YOU REALLY THINK SO) (BUT YQU ARE
NOT SURE YOU S) (DO YOU REALLY DOUST YOU 5))

((0 YOU O (/BELIEF) 0 | 0) (=YOU))

((0 YOU ARE 0)

(1S IT BECAUSE YOU ARE & THAT YOU CAME TO MF)

(HOW LONG HAVE YOU BEEN &)

(DO YOU BELIEVE IT NORMAL TO BE &)

(DO YOU ENJOY BEING 4))

((0 YOU (» CAN'T CANNOT) 0) (HOW DO YOU KNOW YOU CAN'T &)
(HAVE YOU TRIED)

(PERMAPS YOU COULD & NOW)

(DO YOU REALLY WANT TO BE ABRLF TO &))

((0 YOU DON'T 0)(DON'T YOU RFALLY &)(WHY DON'T YOU &)
(DO YOU WISH TO BE ABLE TO &) (POES THAT TPQUSLE YOU))
((0 YOU FEEL 0) (TELL ME MORE ARSOUT SUCH FEELINGS)

(DO YOU OFTEN FEEL &)

(DO YOU ENJOY FEELING &)

(OF WMAT DOES FEELING & REMIND YOU))

(€0 YOU O | 0) (PERHAPS IN YOUR FANTASY WE 3 EACH OTMER)
(DO YOU WISH TO 3 ME)

(YOU SEEM TO NEED TO 3 ME)

(DO YOU 3 ANYONE ELSE))

Volume 9/ Number 1 / Januarcy, 1966

((0) (rou Say 1)

(CAN YOU ELABORATE ON THAT) (N0 vou Say 1 FOR SOME soc1al REason)

(THAT'S QUITE INTERESTING)))

{YCU = | ((0 | REMIND YOU OF 0) (=317}

(00 1 ARE D) (WHAT MAKES YOU THINK | av &)

(D0ES IT PLEASE YOU TO SELIEYE | av &)

(20 YOU SOMETIMES WISH YOU WERF &)

(PERHAPS YOU WOULD LIKE TO 8% §))

({0 1 0 YOU) (WHMY DO YOU THINK 1 3 vau)

(YOU LIKE TC THIRK | 3 YOU - £0%'Y you)

(WHAT MAKES YOU THINK | 3 YOUu)

(REALLY, 1 3 YOU) (DO YOU WISH 7O RFLIEYS 1 3 you)

(REALLY, | 3 YOU) (DG YOU WISH TO RFLIFYE | 3 yay)

(SUPPOSE | DID 3 YOU - WHAT WOULD THAT mMEam)

(DCES SCOMEONE ELSE BFLIEVE | 3 Y2u))

(e § 0) (W€ WERE DISCUSSING YOU - %OT mE)

(CH, T 3) (YOU'RE NOT REALLY TALKING A30UT wF - ARf You)
(WHAT ARE YOUR FEELINGS NOW)))

(YES (C0) (YOU SFEM QUITE POSITIVE) (YOU ARE SURF)

(1 SEE) (1 UNDERSTAND)))

(ND ((0) (ARE YOU SAYING 'NO' JUST TO RF NFGAT!IVE)

(YOU ARE REING A BIT NEGATIVE) (WHY KOT) (WHY "NO')))

(MY = YOUR 2 ((0 YOUR O (/FAMILY) 0)

(TELL ME MORE ABOUT YOUR FAMILY) ( wHMD FLSF IN YOUR FAMILY

5) (YOUR &) (WHAT ELSE COMES TO MIKD WHEN YOU THINK OF

YOUR &))

({0 YOUR 0) (YOUR 3) (WHY DO YOU SAY YOUR 3) (NOFS THAT
SUGGEST ANYTHING ELSE WHICH BELONGS TO YOU) (1S IT

IMPORTANT TC YOU THAT 2 3)))

(CAN ((0 CAN I 0) (YOU SBELIEVE I CAN & DON'T YOU) (=WHAT)
(YOU WANT ME TO BE ABLE TO &) (PERHAPS YOU WOULD LIKF TO BF
ASLE TO & YOURSELF)) ((0 CAN YOU 0) (HMETHER 0R NOT YOU CAN &
CEPENDS ON YOU MORE THAM ON MF) (DO YOU WANT T0 RF ARLE 10 &)
(PERKAPS YOU DON'T WANT TO &) (=WHAT)))

(WHAT ((0) (WHY DO YOU ASK) (POFS THAT QUESTION INTERFST YOU)
(WHAT IS IT YOU REALLY WANT TO KNOW)

(ARE SUCH QUESTIONS MUCH ON YOUR MIND)

(AHAT ANSWER WOULD PLEASE YOU MOST)

(WHAT D0 YOU THINK) (WHAT COMES TO YOUR MIMD WHFK YOU ASK THAT)
(HAVE YOU ASKED SUCH QUESTION BEFORF)

(HAVE YOU ASKED ANYONE ELSE)))

(BECAUSE ((D) (IS THAT THE REAL RFASON) (DON'T AMY OTHER RFASONS
COME TO MIND) (DOES THAT REASCN SEEM TO EXPLAIN AMYTHING ELSE)
(WHAT OTHER REASONS MIGHT THERE BF)))

(WHY ((0 WHY DON'T 1 ©) (DO YOU BELIEVF | DON'T 5) (PERHAPS |
WILL 5 IN GOOD TIME) (SHOULD YOU S YOURSFLF) (YOU WANT M€ TO S)
(=WHAT))
(=WHAT))
({0 WHY CAN'T YOU 0) (N0 YOU THINK YOU SHOULD RE ARLF TO S)
(DO YOU WANT TO BE ABLE TO S) (PC YOU BFLIFVE THIS WILL HELP YOU
TO $) (MAVE YOU ANY IDEA WHY YOU CAN'T S) (=WMAT))
(= WHAT))
(EVERYONE 2 ({0 (= EVERYONE EVERYRODY NOBODY NOONF) 0 )
(REALLY, 2) (SURELY NOT 2) (CAN YOU THINK OF
ANYONE IN PARTICULAR) (WHO, FOR EXAMPLE) (YOU ARE THINKING OF
A VERY SPECIAL PERSON)
(WHO, MAY | ASK) (SOMEONE SPECIAL PERHAPS)
(YOU HMAVE A PARTICULAR PERSON IN MINN, DON'T YOU) (WHO DO YOU
THINK YOU'RE TALKING ABOUT)))
(EVERYBODY 2 (= EVERYONE))
(NOBODY 2 (~EVERYONE))
(NOONE 2 (=EVERYONE))
(ALWAYS 1 ((0) (CAN YOU THINK OF A SPECIFIC EXAMPLE) (WHMEN)
(KHAT INCIDENT ARE YOU THINKING OF) (REALLY, ALWAYS)))
(LIKE 10 ((0 (*AM IS ARE WAS) 0 LIKE 0) (=DI1T))
((0) (NEWKEY)) )
(OIT ((0) (IN WHAT WAY) (WHAT RESEMBLANCE DO YOU SEF)
(WHAT DOES THAT SIMILARITY SUGGEST TO YOU)
(WHAT OTHMER CONNECTIONS DO YOU SFE)
(WHAT DO YOU SUPPOSE THAT RESEMBLANCE MEANS)
(WHAT IS THE CONNECTION, DO YOU SUPPOSE)
(COULD TMERE REALLY BE SOME CONNECTION)
(HOW) ))
O

RECEIVED SEPTEMBER, 1965

Volume 9 / Number 1 / January, 1966




Nen are all ahike.

IN WHAT WAY

They’re always bugging ns about something or other.
CAN YOU THINK OF A SPECIFIC EXAMPILE
Well, mv boviriend made me come here,




What’s impressive about ELIZA?

def (input_words):
for word in input_words:
if word in ["DEUTSCH", "FRANCAIS", "ITALIANO", "ESPANOL"]:

return "I AM SORRY, I SPEAK ONLY ENGLISH
# ...
if word ALWAYS

return random.

Programming Was a lOt ha’rder in the 608 CAN YOU THINK OF A SPECIFIC EXAMPLE",

REALLY, ALWAYS",
WHAT INCIDENT ARE YOU THINKING OF

#

* The design of the rules in order to be
believable e

IN WHAT WAY",
WHAT RESEMBLANCE DO YOU SEE",
WHAT DOES THAT SIMILARITY SUGGEST TO YOU",

¢ Ordering, Word ChOice #WHAT DO YOU SUPPOSE THAT RESEMBLANCE MEANS

Data structures and libraries were not
available

* Getting everything done in200 lines ...

©“
sey 1
ABORATE ON THAT) (70 v 1
(ARE (0 Ane ) INTERESTING)
(HOW 0O YOU 00. PLEASE TELL ME YOUR PROSLEM) far AR Yoy £ a1
iy (MOULD YOU PREFER IF | ARE 0) (WWAT Makes Ly
(SORRY C(0) (PLEASE 0ON'T APOLIGIZE) FANTASIES) (DO YOU SOMETIMES THINK | AM 3) (a4WAT)) IT PLEASE YOU T0 SELIEVE 1 2 4)
(€0 ARE 0) (DID YOU TWINK TMEY MIGHT NOT BE 3) (20 YOU SOMETINES wisK YOu 0

(APOLOGIES ARE NOT NECESSARY) (WHAT FEELINGS

DO YOU HAVE WHEN YOU APOLOGIZE) (1'VE TOLD YOU (WOULD YOU LIKE I¥ IF THEY WERE (WAT IF TPEY weR (PER4APS YOU WOULO LIKE T0 8% 4))
THAT APOLOGIES ARE NOT REQUIRED))) (POSSIELY THEY ARE 30) ) (€0 10 You) (Y 00 YoU THIY
(YOUR = MY ((0 MY ©) (44Y Z3E YOU CONCERNED OVER MY 3) (YOU LIKE TO THIRK 1 3 YOU -

(DONT = p0N'T)
(cant = can'my

(HONT = WON'T)

(REMEMBER 5

((0 YOU REMEMBER 0) (DO YOU OFTEN THINK OF &)

(DOES THINKING OF & BRING ANYTHING ELSE TO MIND)
(AT ELSE DO YOU REMEMBER)

(MKY DO YOU REMEMBER & JUST NOW)

(WHAT IN THE PRESENT SITUATION REMINDS YOU OF &)
WNAT 15 THE CONNECTION BETWEEN ME AND 4))

(0 DO | REMEMBER 0) (D10 YOU THINK | MOULD FORGET §)

T SOMEQNE FLSTS 3) (44AT NAKES YOU THINK | 3 vou
L 13 YOU) (DO YOU WISk To
L 13 YoU) (00 YOU NisH TO
PROSE | D10 3 YOU - WHAT wOULD Tws
SOMEONE ELSE BECIEVE 1 3 You))
0) (4E WERE DISCUSSING vou -
(GH, 1 3) (YOU'AE NOT REALLY TALKING 230U wf = ARE vou)
TELL ME YOU WERE & NOW) (AHAT ARE YOUR FEELINGS NOW)))
XL HE YOB WERE & NOW) (YES (€O) (YOU SFEM QUITE POSITIVE) (YU AE SURF)
) (1 SEE) (1 UNDERSTAND)))
s 0 (N0 ((0) (ARE YOU SAYING *MO' JUST T0 8F NFGATIVE)

(WHAT ABOUT YOUR OWN 3) (ARE YOU WORRIED
(REALLY, MY 3)))

(MAS 2 (00 wAS YOU © )

(AT IF YOU WERE 3) (DO YOU THINK YOU WERE %) ¢
IF YOU WERE )

(MERE YOU &) (AT WOULD 1T ¥
(MHAT DOES * & * SUGGEST TC YOU) (wiwaT))
(€0 You uAS 0)

(WERE YOU REALLY) (4MY DO YOI
(4ERE YOU REALLY) GaMY 00 ¥OU
CPERMAPS | ALREADY KNEW YOU WERE &)
(€O WAS 1 0) (WOULD YOU LIKE TO RELIEVE I

Ty

(HNY DO YOU THINK | SHOULD RECALL 5 NOW)

AT RSO0 5 LA, Cx00 MExTIONED. o1y (WMAT SUGGESTS TWAT 1 WAS &) (YOU ARE BEING A BIT KEGATIVE) (MY KOT) (WHY "'w0')))

o (uparEvy CHMAT DO YOU THINK) (PERUAPS | WAS 1) (MY« YOUR 2 (€O YOUR © (/FAMILY) 0)

(13 (0 1F 9 (00 YoU THINK 175 LIKELY THET 39 (8O You M1SH TaAT 33 CHHAT 1F 1 WAD BEEX %)) (TELL ME MORE ABOUT YOUR FAMILY) ( D FLSF 1N YOUR FamiLY

(AT 200U THINE ASOUT 55 (REMLLY. 3 3303 (o) (NEWKEY)) ) $) (YOUR &) (WHAT ELSE COMES TO MIND WHEN YOU THINK OF

(WHAT DO YOU THINK ABOUT 3) (REALLY, 2 3))) (VERE = 1h3 (52> R

ConeRT & (Co 100 Data 01 HE - You (10 YOUR 0) (YOUR 3) (MHY DO YOU SAY YOUR 3) (OFS TwaT
CYOU'RE = 1'M ((O 1'% 0) (PRE (1 ARE 3) (=YOU)))) SUGGEST ANYTHING ELSE WHICK BELONGS T0 YOU) (15 IT

(REALLY, 4) (HAVE YOU EVER FANTASIED & WHILE YOU WERE AWAKE)
3 = TMPORTANT TC YOU THAT 2 3)))

(1M = YOU'RE ((0 YOU'RE 0) (PRE (YOU Q€

(MAVE YOU DREAMT & BEFORE) (=DREAM) (NEWKFY))) .
(MYSELE = YOURSELF) AN (CO CAN 1 0) (YOU BELIEVE 1 CAN & DON'T YOU) (=wHAT)

(DREAMED = DREAMT & (sOREAMT)) . (YOU WAMT ME TO 8E

e 0u WAy ABLE TO 4) (PERNAS o £ 10 8¢

COREAM 3 ((0) (WHAT DOES THAT DRFAM SUGGEST TO YOU) e e rou Y ME TO B MALE TO L) (PERKAPS YOU WOULD LIKE To W .

(DO YOU DREAM OFTEN) (WHAT PERSONS APPEAR IN YOUR DREAMS) (MOTVER DLIST(/MOUN FANILY)) Le T LF)) ((0 CAN YOU 0) GNWETWER 02 NOT YOU CAN & .
(MOM = MOTHER DLISTC/ FAMILY)) OEPEXDS O YOU MORE THAN ON MF) (DO YOU WANT T0 AE ARLE T0 &) ’ =

(DON'T YOU BELIEVE THAT DREAM WAS SOMETHING TO 50 WiTw
(PEANAPS YOU DON'T WANT TO &) (smmaT)))

0AD = FATHI FaMILY))
YOUR PROBLEM) (NEWKEY))) (om0 R OLISTL/ FAAILY)
(FATHER DLIST(/NOUN FAMILY)) (4HAT ((0) (WHY DO YOU ASK) (POFS THAT QUESTION INTFRFST YOU)

(DREAMS = DREAM 3 (=DREAM)) :
(SISTER DLISTC/FAMILY)) (¥HAT 1S 1T YOU REALLY WANT TO kNOW) - -
(HOW (=HHATY) s (ARE SUCH QUESTIONS MUCK O .
o o (BROTHER DLISTC/FAMILY)) S MUCH ON YOUR NiND)
(AT ANSWER WOULD PLEASE YOU MOST) \ .
B

(WIFE DLISTC/FAMILY))

(ALIXe 1o (01T (WMAT DO YOU THINK) ar
CTHINK DLISTC/BELIERY) (WHY DO YOU WANT &) (SUPPOSE YOU GOT & SOON) (WHAT (BECAUSE ((0) (IS TMAT THE REAL RFASON) (PON'T AMY OTHER RFASONS .
: e i e 2 o or r 1n rules

(WISH DLISTC/BELIEF
Svoon s (SHY (CO WHY DON'T 1 8) (N0 YOU BELIEVF | DON'T 5) (PERMAPS |

(0 Y0U ARE © (+5AD UNMAPPY DEPRESSED SICK ) 0)
(HEHORY MY (0 YOUR 0 = LFTS DISCUSS FURTHER ey YOUR 3)
wexn v o . WILL S 1N 6300 THME) (SHoULD €181 oo s e . . a
(o ro0n 5 = CanLrER o0 earD roon 3 (1 A SORRY TO MEAR YOU ARE 5) (0O YOU THINK COMING MERE ) (SHOULD YOU 5 YOURSELF) (¥D1 wANT w10 53 : .
WILL HELP YOU NOT TO BE 5) (1'M SURE ITS NCT PLEASANT TO (=wHET))
(0 YouR 0 = suT YouR 3) Comar
SE 5) (CAK YOU EXPLAIN WWAT MADE 10U 53) kT n . .

(0 YOUR 0 = DOES THAT MAVE ANYTHING TO D0 wITH THE FACT TWAT YOUR 3)) e w00 Ane o CouApey EarE sLan SETYER 3 0) (O WMY CAN'T YOU 0) (D0 YOU THINK YOU SHOULD RE ARLE TO 5)
(NONE ((0) (1 AM NOT SURE | UNDERSTAND YOU FULLY) (o WAVE 1 MELPED YOU TO 8E 9 (D0 YOU WANT TO BE ABLE TO 5) (DO YOU BFLIFVF THIS ¥ILL HELP YOU

(PLEASE GO ON) o .
(WHAT DOES TWAT SUGGEST To YoU) (WAS YOUR TREATMENT MADE YOU 5) (WHAT MAKES YOU 5 JUST TO 5) (MAVE YOU ANY 1DEA WHY YOU CAN'T 5) (~AT))
" UODENLY $)) (s aTy)
(DO YOU FEEL STRONGLY AROUT DISCUSSING SUCH THINGS))) ool o ‘5'°““““::;’;,""' You ARe suneLy 5 CEVERYONE 2 ((O (+ EVERYONE EVERYAODY NOBODY NOONF) 0 )
(PERHAPS ((0) (YOU DON'T SFEM QUITE CFRTAIN) You e - o an v
CHHY THE UNCERTAIN TONE) (€0 YOU WAS ©) (=wAS)) Gy, 2 gue o v mor
(CAN'T YOU BE MORE POSITIVE) (€0 YOU (/BELIEF) YOU 0) (DO YOU REALLY THINK S0) (8UT YOU AQE ONE IN PARTICULAR) (WHO, FOR EXAMPLE) (YOU 3
(YOU AREN'T SURE) (DON'T YOU KNOM))) NOT SURE YOU 5) (DO YOU REALLY DOUST YOU 5)) A VERY SPECIAL PERSON)
(MAYBE (=PERHAPS)) (0 YOU © (/BELIEF) 0 1 0) (=YOU)) (HHO, MAY | ASK) (SOMEONE SPECIAL PERWAPS) .
(NAME 15 ((0) (1 AM NOT INTERESTED IN NANES) (€0 You ARE 0) ::Tilu:;x:‘r:::f:u:l:(:?\;: IN MIND, DON'T YOU) (WO 0O YOU
CI'¥E TOLD YOU BEFORE, | DON'T CARE AROUT NAMES - (1S 1T BECAUSE YOU ARE & THAT YOU CAME T0 ME) u  ABOU
PLEASE CONTINUED) ) (HOW LONG HAVE YOU BEEN &) CEVERYBODY 2 (= EVERYONE))
PLEASE CONTINUED) ) (D0 YOU BFLIEVE IT NORMAL T0 SE &) (KOBODY 2 (~EVERYONE))
(DEUTSCH (+XFREMD)) (D0 YOU ENJOY BEING 4)) rooue 2 atvenront)) .
(FRANCAIS (XFREMD)) ((0 YOU (+ CAN'T CANNOT) 0) (HOW DO YOU KNOW YOU CAN'T 4 LWAYS 1 ((0) (CAN YOU THINK OF A SPECIFI
CITALIANO (=XFREMD)) (HAVE YOU TRIED) CKHAT INCIDENT ARE YOU THINKING OF) (REALLY, ALWAYS)))
. o oi
CESPANOL (+XFREMD)) (PERNAPS YOU COULD & NOW) e 10 (€0 (ome 15 43E k) © LK 0) (20 ” ,
ey
CXFREMD ((0) (1 AN SORRY, | SPEAK ONLY FNGLISK))) (DO YOU REALLY WANT T0 BE ABLE T0 %)) X §
(MELLO ((0) (HOW 0O YOU D0. PLEASE STATE YOUR PROALEM))) ((0 YOU DON'T 0)(DON'T YOU RFALLY 4)(HKY DON'T YOU &) ::::11;? s wan :m:;ﬁ:;s'r:n::ui 00 You SEE)
(COMPUTER 50 ((0) (DO COMPUTERS WORRY YOU) (DO YOU WIS TO BE ABLE TO &) (POES THAT TROUSLE YOU)) (AT 00ES THAT SIKILARITT Sucics
(WHY DO YOU MENTION COMPUTERS) (WMAT DO YOU THINK MACHINES (€0 YOU FEEL 0) (TELL ME MORE ASOUT SUCH FEELINGS) AT OTHER comECTIOs o I:S:Iil:‘it( rener
HAVE TO DO WITH YOUR PROBLEM) (DON'T YOU TWINK COMPUTERS CAM (00 YOU OFTEN FEEL &) (oAt 00 You surrost T acscLACE e
wacui a1 € AT (00 YOU ENJOY FEELING 4) ,
MELP PEOPLE) (WHAT AROUT MACHINES WORRIES YOU) (W (00 100 BT NG 4 o oo foar 18 e comitcrion, 00 1o summose
o))

DO YOU THINK AROUT MACHINES)))
(HACHINE 50 (=COMPUTER))

(MACHINES 50 (=COMPUTER))

(COMPUTERS 50 (+COMPUTER))

(AM = ARE ((0 ARE YOU 0) (DO YOU BELIEVE YOU ARE &)

(€0 YOU O | 0) (PERWAPS IN YOUR FANTASY WE 3 EACK OTHER)
(00 YOU WISH TO 3 ME)

(YOU SEEM TO NEED TO 3 ME)

(00 YOU 3 ANYONE ELSE))

o
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def (input_words):
for word in input_words:
if word [""DEUTSCH", "FRANCAIS", "ITALIANO", "ESPANOL"]:

Emotlonal return "I AM SORRY, I SPEAK ONLY ENGLISH

Abstraction knowledge Critical thinking ;...

if word ALWAYS

return random.

CAN YOU THINK OF A SPECIFIC EXAMPLE",
REALLY, ALWAYS",

WHAT INCIDENT ARE YOU THINKING OF
#

Problem
solving i ot

IN WHAT WAY",

Logic Reasoning

WHAT RESEMBLANCE DO YOU SEE",

Understanding

Self-awareness

Learning

Planning

Creativity

APPENDIX. An ELIZA Script

(HOW 0O YOU 00. PLEASE TELL ME YOUR PROSLEM)
START

(SORKY ((0) (PLEASE DON'T APOLIGIZE)

(APOLOGIES ARE NOT NECESSARY) (WHAT FEELINGS

DO YOU HAVE WHEN YOU APOLOGIZE) (1'VE TOLD YOU

THAT APOLOGIES ARE NOT REQUIRED)))

(DONT = p0N'T)

(cant = can'my

(HONT = WON'T)

(REMEMBER 5

((0 YOU REMEMBER 0) (DO YOU OFTEN THINK OF &)

(DOES THINKING OF & BRING ANYTHING ELSE TO MIND)

(AT ELSE DO YOU REMEMBER)

(MKY DO YOU REMEMBER & JUST NOW)

(WHAT IN THE PRESENT SITUATION REMINDS YOU OF &)

WNAT 15 THE CONNECTION BETWEEN ME AND 4))

(0 DO | REMEMBER 0) (D10 YOU THINK | MOULD FORGET §)
(MY 0O YOU THINK | SHOULD RECALL 5 NOW)

(WHAT ABOUT 5) (=WHAT) (YOU MENTIONED $))

€C0) (NEWKEY)))

C(1F 3 (0 IF 0) (DO YOU THINK ITS LIKELY THAT 3) (DO YOU WISM THAT 3)
(MHAT 0O YOU THINK ABOUT 3) (REALLY, 2 3)))

(MHAT 0O YOU THINK ASOUT 3) (REALLY, 2 3)))

(DREAMT & ((0 YOU DREAT 0)

(REALLY, 4) (HAVE YOU EVER FANTASIED & WHILE YOU WERE AWAKE)
(MAVE YOU DREAMT & BEFORE) (=DREAM) (NEWKFY)))

(DREAMED = DREAMT & (DREAMT))

(DREAM 3 ((0) (WHAT DOES THAT DRFA SUGGEST TO YOU)

(DO YOU DREAM OFTEN) (WMAT PERSONS APPEAR 1N YOUR DREAMS)
(DON'T YOU BELIEVE THAT DREAM WAS SOMETHING TO 50 WiTw
YOUR PROBLEM) (NEWKEY)))

(DREAMS = DREAM 3 (=DREAM))

(HOW (=HHATY)

CHHEN (-WHAT))

(ALIKE 10 (=DIT))

(SMME 10 (=DIT))

(CERTAINLY (=YES))

(FEEL DLISTC/RELIEF))

CTHINK DLISTC/BELIEF))

(BELIEVE DLIST(/BELIEF))

(WISH DLISTC/BELIEF))

(MEMORY MY (0 YOUR 0 = LETS DISCUSS FURTMER WY YOUR 3)
(0 YOUR © = EARLIER YOU SAID YOUR 3)

(0 YOUR 0 = BUT YOUR 3)

(0 YOUR 0 = DOES THAT MAVE ANYTHING TO D0 wITH THE FACT TWAT YOUR 3))
(NONE ((0) (1 AM NOT SURE | UNDERSTAND YOU FULLY)

(PLEASE GO ON)

(WHAT DOES THAT SUGGEST T0 YOU)

(DO YOU FEEL STRONGLY ABOUT DISCUSSING SUCH THINGS)))
(PERHAPS ((0) (YOU DON'T SEEM QUITE CFRTAIN)

(WHY THE UNCERTATN TONE)

(CAN'T YOU BE MORE POSITIVE)

(YOU AREN'T SURE) (DON'T YOU KNOW)))

(MAYBE (=PERHAPS))

(NAME 15 ((0) (1 A NOT INTERESTED IN NAMES)

CI'VE TOLD YOU BEFORE, | DON'T CARE AROUT NAMES -

PLEASE CONTINVE)) )

PLEASE CONTINVE)) )

(DEUTSCH (sXFREMD))

(FRANCAIS (+XFREMD))

CITALIANO (=XFREMD))

CESPANOL (+XFREMD))

CXFREMD ((0) (1 AN SORRY, | SPEAK ONLY ENGLISH)))

(HELLO ((0) (HOW DO YOU DO. PLEASE STATE YOUR PROALFM)))
(COMPUTER 50 ((0) (DO COMPUTERS WORRY YOU)

(WNY DO YOU MENTION COMPUTERS) (WMAT DO YOU THINK MACHINES
HAVE TO DO WITH YOUR PROBLEM) (DON'T YOU THINK COMPUTERS CAN
MELP PEOPLE) (WHAT AROUT MACHINES WORRIES YOU) (WMAT

DO YOU THINK AROUT MACHINES)))

(HACHINE 50 (=COMPUTER))

(MACHINES 50 (=COMPUTER))

(COMPUTERS 50 (+COMPUTER))

(AM = ARE ((0 ARE YOU 0) (DO YOU BELIEVE YOU ARE &)

a3
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AT HOLLD 1

(o) tunr 5o v NDERSTAND THAT)))
(ARE ((0 ARE |

(4OULD YOU PRE;
FANTASIES) (DO YOU
(€0 ARE 0) (DID YOU TWINK TMEY MIGHT KOT
(WOULD YOU LIKE IT IF T T 3) (WHAT IF THEY WERE NOT 3)
(POSSIBLY THEY ARE 3)) )

(YOUR = MY ((0 MY ©) (44Y ZRE YOU CONCERNED OVER MY

T SOMEQNE ELSES 3)

ETIMES THINK | AM 4

€r wERE

(WHAT ABOUT YOUR OWN 3) (ARE YOU WORRIED
(REALLY, MY 3)))

(MAS 2 (00 wAS YOU © )

(AT IF YOU WERE 3) (DO YOU THINK YOU WERE %)
(MERE YOU &) (#MAT WOULD 1T “EZN IF YOU WERE )
(MHAT DOES * & * SUGGEST TC YOU) (wiwaT))

(€0 You uAS 0)

(WERE YOU REALLY) (Y
(4ERE YOU REALLY) GaMY 00 ¥OU
CPERMAPS | ALREADY KNEW YOU WERE &) )

(€O WAS 1 0) (WOULD YOU LIKE TO RELIEVE I
(WHAT SUGGESTS TWAT 1 WAS &)

(WMAT DO YOU THINK) (PERWAPS | WAS 4)
GHMAT IF | HAD BEEN )

((0) (NFWKEY)) )

(WERE = WAS (=4AS))

e - vou)

(YOU'RE = 1'% (€0 1'M 0) CPRE (I ARE 3) (=YOU))))

C1'M = YOURE ((0 YOU'RE 0) (PRE (YOU ARE 3) (=1))))

(MYSELE = YOURSELF)

(YOURSELF = MYSELF)

(MOTHER DLIST(/NOUN FAMILY))

(MOM = MOTHER DLISTC/ FAMILY))

(DAD = FATHER OLISTC/ FAMILY))

(FATHER DLIST(/NOUN FAMILY))

(SISTER DLISTC/FAMILY))

(BROTHER DLISTC/FAMILY))

(WIFE DLISTC/FAMILY))

(CHILOREN DLIST(/FAMILY))

- vou

(00 YOU (+ WANT NEED) 0) (WMAT WOULD IT MEAN TO YOU IF Y0y 60T %)
(WHY DO YOU WANT ) (SUPPOSE YOU GOT & SOOM) (MWAT

IF YOU NEVER GOT 4) (WHAT WOULD GETTING & MEAN TO

YOU) (WHAT DOES WAKTING & HAVE TC 00 WITH THIS DISCUSSION))

((0 YOU ARE 0 (+SAD UNMAPPY DEPRESSED SICK ) 0)

(1 A SORRY TO MEAR YOU ARE 5) (DO YOU THIMK COMING NERE

WILL KELP YOU NOT TO BE 5) (1'M SURE ITS NCT PLEASANT T

BE 5) (CAN YOU EXPLAIN WMAT MEDE YOU 5))

(€0 YOU ARE O (sMAPPY ELATED GLAD BETTER ) 0)
(HOW WAVE | WELPED YOU TO 8E )

(MAS YOUR TREATHENT MADE YOU 5) (WHAT MAKES YO
NOW) (CAN YOU EXPLAIN WHY YOU ARE SUDDENLY $))
(0 YOU WAS 0) (sWAS))

(0 YOU WAS 0) (=HAS))

(0 YOU (/BELIEF) YOU 0) (DO YOU REALLY TMINK S0) (BUT YOU ARE
NOT SURE YOU 5) (DO YOU REALLY DOUST YOU 5))

(0 YOU O (/BELIEF) 0 1 0) (=YOU))

€0 YoU ARE 0

(1S 1T BECAUSE YOU ARE & THAT YOU CAME T0 ME)

(HOW LONG WAVE YOU BEEN &)

(00 YOU BELIEVE IT NORMAL TO BE &)

(00 YOU ENJOY BEING 1))

(0 YOU (o CAN'T CANNOT) ©) (HOW DO YOU KNOW YOU CAN'T &)
(HAVE YOU TRIED)

(PERMAPS YOU COULD & NOW)

(DO YOU REALLY WANT TO BE ABLF T0 4))

(0 YOU DON'T 0)(DON'T YOU REALLY 4)(HKY DON'T YOU &)

(DO YOU WISH TO BE ABLE TO &) (NOES THAT TROUSLE YOU))

(€0 YOU FEEL 0) (TELL ME MORE ASOUT SUCH FEELINGS)

(00 YOU OF TEN FEEL &)

(DO YOU ENJOY FEELING &)

(OF WWAT DOES FEELING & REMIND YOU))

(€0 YOU O | 0) (PERWAPS IN YOUR FANTASY WE 3 EACK OTHER)

(00 YOU WISH TO 3 ME)

(YOU SEEM TO NEED TO 3 ME)

(00 YOU 3 ANYONE ELSE))

TELL ME YOU WERE & NOW)
LU ME You weRE U NOW)

s W

5 ausT

Number 1/ Jany

v 196

Volume

KE TO THINK 13 YOU -
(44AT NAKES YOU THINK | 3 vou

Y, 13 Y0U) (DO YOU WISk

L 13 YoU) (00 YOU NisH TO
1010 3 You - wma
SCMEONE ELSE BFLIEVE | 3 You))
(01 0) (WE WERE DISCUSSING vOU -

Lo

(GH, 1 3) (YOU'AE NOT REALLY TALKING 230U wf = ARE vou)
(AHAT ARE YOUR FEELINGS NOW)))

(YES (€O) (YOU SFEM QUITE POSITIVE) (YU AE SURF)

(1 SEE) (1 UNDERSTAND)))

(N0 ((0) (ARE YOU SAYING *MO' JUST T0 8F NFGATIVE)

(YU ARE BEING A BIT NEGATIVE) (WHY NOT) (WHY 'NO')))

(4Y = YOUR 2 ((0 YOUR O (/FAMILY) 0)

(TELL ME MORE ABOUT YOUR FAMILY)  wd FLSF 1N YOUR FAMILY
5) (YOUR &) (WHAT ELSE COMES TO MIND WHEN YOU THINK OF

YOUR 43

(O YOUR 0) (YOUR 3) (WHY DO YOU SAY YOUR 3) (NOFS TwAT
SUGGEST ANYTHING ELSE WHICH BFLONGS T0 YOU) (IS IT

TMPORTANT TC YOU THAT 2 3)))

AN (CO CAN 1 0) (YOU BELIEVE 1 CAN & DON'T YOU) (=wHAT)
(YOU WANT ME TO BE ABLE TO &) (PERMAPS YOU WOULD LIKE T0 8F
ASLE TO & YOURSELF)) ((O CAN YOU 0) (NWETWER OR NOT YOU CAN &
OEPENDS ON YOU MORE THAN ON MF) (DO YOU WANT T0 AE ARLE T0 &)
(PEANAPS YOU DON'T WANT TO &) (smmaT)))

(4HAT ((2) (WHY DO YOU ASK) (POFS TWAT QUESTION INTFRFST YOU)
(RHAT 1S 1T YOU REALLY WANT To KNOW)

(ARF SUCH QUESTIONS MUCH ON YOUR MIND)

(AT ANSWER WOULD PLEASE YOU MOST)

(HMAT DO YOU THINK) (¥HAT COMES TO YOUR MIMD WFK YOU ASK THAT)
(HAVE YOU ASKED SUCH QUESTION BEFORE)

(HAVE YOU ASKED ANYONE ELSE)))

(SECAUSE ((0) (IS TWAT THE REAL RFASON) (NON'T AMY OTHER RFASONS
COME TO MIND) (DOES TWAT REASON SEEM TO EXPLAIN AMYTHING ELSE)
(4HAT OTHER REASONS MIGHT THERE 8£)))

(SHY (CO WHY DON'T 1 8) (N0 YOU BELIEVF | DON'T 5) (PERMAPS |
KILL 5 IN 600D TIME) (SHOULD YOU S YOURSFLF) (YOU MANT ME TO 5)
(uHaT))

CoRMaT))

€(O MY CAN'T YOU 0) (D0 YOU TMINK YOU SHOULD RE ARLF TO 5)
(D0 YOU WANT TO BE ABLE TO 5) (DO YOU BFLIFVF THIS ¥ILL HELP YOU
O 5) (MAVE YOU ANY IDEA WHY YOU CAN'T 5) (sWMAT))

(= waTy)

CEVERYONE 2 ((O (+ EVERYONE EVERYRODY NOBODY NOONF) 0 )
(REALLY, 2) (SURELY NOT 2) (CAN YOU THINK OF

ANYONE IN PARTICULAR) (MO, FOR EXAMPLE) (YOU ARE THINKING OF
A VERY SPECIAL PERSON)

(HHO, MAY | ASK) (SOMEONE SPECIAL PERWAPS)

(YOU WAVE A PARTICULAR PERSON IN MIND, DON'T YOU) (MO DO YOU
THINK YOU'RE TALKING ABOUT)))

CEVERYBODY 2 (= EVERYONE))

(KOBODY 2 (=EVERYONE))

(NOONE 2 (=EVERYONE))

CALWAYS 1 ((0) (CAN YOU THINK OF A SPECIFIC EXAMPLE) (WHEN)
CKHAT INCIDENT ARE YOU THINKING OF) (REALLY, ALWAYS)))

CLIKE 10 ((0 (+AM IS ARE WAS) O LIKE 0) («DIT))

€(0) (NEWKEY)) )

CDIT ((0) (IN WHAT WAY) (MHAT RESEMBLANCE 0O YOU SFE)

(WHAT DOES THAT SIMILARITY SUGGEST TO YOU)

(MHAT OTHER CONNECTIONS DO YOU SEE)

(AT DO YOU SUPPOSE THAT RESEMBLANCE MEANS)

(AT 1S THE COMNECTION, DO YOU SUPPOSE)

(COULD THERE REALLY BE SOME CONNECTION)

[

o
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WHAT DOES THAT SIMILARITY SUGGEST TO YOU",
WHAT DO YOU SUPPOSE THAT RESEMBLANCE MEANS

#

(input_words, rules):
or word in input_words:

for rule in rules:

if word

return random.

rule.triggers:

(rule. responses)
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Computer Eliza
The End of High-School English

learns English
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- Smbotove Mis Phewn Wolk e Pane W v

Enghsh-speakmg computer gwcs pswchnatnc advnce Economy | Technology

B s B VLMD e B -00 . b e— Vom we e P we s Nes . - S — — - - & - e
R 3 . e e 8 fe b g o .. - ——y - w & e - e

ol d il e e e e - — e
“.& Tars - - Sw— : d.,,-..- .o. ousamans & Suen il W e - ot The e 4 ' o - ._.o‘- . . ‘
gt O o mabaan & N . e—— - PR — e R B I .- - - -t o— B g a * ———— -— - emm
| e S B . '.'I e Gun pive o | on o . T A0 - —r - m—— : e - -
fomumey » owrng ¢ - g ot Oveoen s . et e S e - s e o w—— - e Goe
- - et - - e P TR R S e e e . . o o - @ oo @ ®
- e Y W e e o0 e ee - - - q
- e sy B = o 24 . : Wre Mes e e . - ad - PNp— - - .
- s w g B .T.' -. 5 -~ —— Eantad | atd b e w— b e o -9 - - A
— ot @O N ) - o Guhend .- e e ey e » Tow A g oW Mt . W - P —;
Brenemhe @ o o ——_ oy h o - 1 - "N emwmy e -~ - e e e ew vy - -~ t.w - e * — ~ ’ — - ce—— .
. em——— aoumumn &0 R W — . T e - e e . c— —— ec—e am asm - W W - '
- - V' : . S Peo ¢ sm g wmms et - e — o — hq ey e - pra— - - e . g S - o e
AT S, =h o L e . e S cmed e » - . > & <8 e . e e a—— - am G o &
e ¥ L et wd = - - o [ » . — - - P - - v - e c— e e+ G- —_—
. .. . : - . - - - - - ~,~_..—_.’.-.~-—O.1
- - " ‘am - @ - » - o . W — g g e e - e ew @
§o - ' -e - v - - - - - - R e
- S — v - . - —— e w3 e W W a— e — - —
vany s . - - - — —— e — — - — - .
- -~ - . B e ey e W amgw v -
9 o= - - P W e e W W W @ e - e
. . - — - - i B R i .

’rﬁ Pross Phgle by FRED PLOFCMAN
Prof. Welrenbaum: The conversation was ﬂlp

HIS MASTER'S VOICE: ChatGPT Can Now Respond With

Computer Talks Spoken Words
B ( 1("" t() P rofe SSOor A new version of OpenAl’s popular chatbot behaves a lot like Siri

BY FRED OLMSTED

Froe Frose Avtemnetive W rther
Prof Josenh Weizsenbaum sat a console in Rackham Edu-
cational Memorial and punched out a phone number which
put M o min touch with a ﬁﬂnpu’fl’ in (.mbﬁd‘ﬂ_ Masa
' 3 NES I L NP—— S ralla b iom

pe— - - -

and Alexa. You can talk to it — and have a conversation.

Silicon Valley Confronts the Idea That the

Man’s bid to outsmart himselt Singularity’ Is Here

The day may soon come when computerized artificial intell gence gains the upper hand The frenzy over artificial intelligence may be ushering in the long-
awaited moment when technology goes wild. Or maybe it’s the hype that

is out of control.



ChatGPT

Back-prop”  attention Mechan ™" l

1 o Reinforcement Learn
ervation x = [x,...x,] and targei Update (e.g. PPO)

x: A dogis...
Tuned Lan, uage
y
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New, accessible way of interacting

\Men are all alike.
IN WHAT WAY

Uncannily humanlike output

The colors of the rainbow are often listed as red, crange, yeliow, green, blue, in
violet. Of these colors, the brightest or most intense color can be subjective an
dependent on factors such as ighting conditions, the medium in which the colc

presented, and individual perception

Breathless press coverage Man’s bid to outsmart himself Silicon Valley Confronts the Idea That the

The day may soon come when computerized artificial intelligence ‘Singulari[y’ Is Here




a )

But once a particular program is unmasked, once its inner workings
are explained ... its magic crumbles away; it is revealed as a mere
collection of procedures, each quite comprehensible.

\_ J

def (input_words):
for word in input_words:
if word ["DEUTSCH", "FRANCAIS", "ITALIANO", "ESPANOL"]:
return "I AM SORRY, I SPEAK ONLY ENGLISH
# ...
if word ALWAYS":
return random. (
[
CAN YOU THINK OF A SPECIFIC EXAMPLE",
REALLY, ALWAYS",
WHAT INCIDENT ARE YOU THINKING OF",

Prompts Dataset

Attention Mechanism l

# ...
) 0\ (" Tuned Language )
je Model Model (RL Policy)

if word ["ALIKE", "SAME"]:
return random. (

Reinforcement Learn
Update (e.g. PPO)

ervation x = [x,...x,] and 1

[ aj = L

IN WHAT WAY",  oreach unit g; in each laye - ~N 0+ 0+ VoJ(l
WHAT RESEMBLANCE DO YOU SEE", on units f, fror/n previous lay " \ _—Add & Norm
WHAT DOES THAT SIMILARITY SUGGEST TO YOU", and error (y-y") ’ig" s FFeedd ;
WHAT DO YOU SUPPOSE THAT RESEMBLANCE MEANS error: for each unit g; in ”z”"' lI” —

s n g (b) fOI' each ujk th BAAN \\\\““”""llllllll w

AND I—- (i) compute e; \%"'"'IIIIIII Multi-Head
JE _ JE -. ' ﬁ;;jf/’lllll"" Attention ke (Tppo (Y1) || Toase(¥l2))
L/ % P 2
2 — T
/*“ifz“a' (-6 <m£y/

def (input_words, rules):
for word in input_words:
for rule in rules:
if word rule.triggers:
return random. (rule. responses)
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HEALTH REPORTING IN THE STATES

An eating disorders chatbot offered dieting advice,
raising fears about Al in health

Updated June 9,2023 - 6:59 AMET FrRoM IS RADIO

By Kate Wells

+ PLAYLIST Q

Hi there, say "hi" to )
start chatting!




What type of work should be delegated to machines?

|
|
|
|

|
|
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ervation x = [x,...x,] and

on units f, from previous lay

and error (y-y")

aj = Lo
or each unit g; in each laye

Back-propagation

@)

Add & Norm

Multi-Head

je Model
( Y
Add & Norm
Feed
Forward
mm.
—

Attention MechaniSrraromptsDataset l

Model (RL Policy)
Y

{*  Tuned Language )

Reinforcement Learn

Update (e.g. PPO)

0+ 0+ VoJ(

\| /\O/
Y
®®

®
ned Text ®®®®

Attention VKL(pro(yLT) || 7Tbase(1/|$))
\_ ) L I )

sitional

o

4 _)_m Positig

-

Highly informed
consumer

What can NLP be used for?

What should NLP be used for?

Practitioner
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Resources

Weizenbaum’s 1966 paper

Weizenbaum’s book (out of print, and I have UMass library’s only copy right now, sorry!)

Podcasts discussing ELIZA, Weizenbaum, and the ELIZA effect

* Tech Won't Save Us [1, 2], 99 Percent Invisible

Peter Norvig'’s textbook; Chapter § guides you through writing your own ELIZA project (in LISP, unfortunately)
Media coverage of ELIZA + ChatGPT

* Vox, The Guardian

Some contemporary writing on NLP ethics, what NLP should be used for
* Gebru et al. 2021, Koller and Bender 2020

Article about Eating Disorder helpline



