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BELL RINGS, T GET ATREAT...
BELL RNGS, T GET ATREAT... 1T
WENT ON THST WY FOR Diy'S. THEN,
QUT OF THE BLUE ... BELL RINGS, T
GET NOTRING AT ALL!/ NADA !
T HERN, CAN YouU SERIOUSLY CALL
MY BTTACK UNPROVOXED ?

“THE AR TROTH ABOUT PRVLOV'S DOG.

Lecture Outline

» Underlying processes iRavlovancondtioning
— S-Rvs S-S leaning
— Stimulus-sibstitution vs Prepaatory-reyponse heory
— Compesatory response motle
— Rescor&Wagner mode
» Practcal appications of Pavlovian condiioning
— Understandig the n&ure of phobas
— Treating phobias
— Aversion theapy




Problem wth the S-S theories

« While they can exglin simple conditoning
phenonena,they @n't explain

Rescorlawagner Model

* Began lookng moe in-dgth atwhatis
happenng to he actuhassciation betveen
the CS and he US duiing theprocesf
condtioning (after each tral).

» Driven b find an explan#on for blocking
phenonenon.




Rescorlawagner Model

» Assumptons ofResorlaW agnerV odel

— USmud be
« The dfectiveness ofJ S depends on howdiff erentit is fromwhat
is expected

« The amount oflearning ora given tial is a functon of the
surpiise vdue of the U$more suprige than more @ndtioning)

« Example: if I ring a bdl and youget shockedight now, youwill
learna lot. If | ring a belbnd you gesomeone tasyouon the
shoulcer you'lllearn less(not assurprising inclasg.

— A given US is limted in the

— Theamountof condifoning is

¢ The epectdion ofthe USss relatel toall C&that precedethe
us

Example

light(NS). shock(US) - fear (UR)
Learning assomtion of light and shock
Trial 1: association started S Nede  USnode

O—O
O—O
O—O
OO

Trial 2: assciationstronger

Trial 3: assciationstronger

Trial 4. assciationstronger




RescorlaWagner Theory

» These conepts were ncorpoated nto a
mathenatical formula:

— Changein the asociative strengtlof astimulus
depends on the
— If existing assciative strengh is low,

— If existing assciative strengh is high, then

— Thespeed anédsymptotic levelof learnngis
determnedby the

Rescorlawagner Model

» Theequdion for themodel
AV=K(\ - V)
— Where:
AV =
V=
K =
A ="lambdd represents the

(A - V) = surprise vale of theUS
— Theequdion is appledoncefor eat learning
trial, o se2how muchleaning will happen on
eadtrial.




AV=K(\ - V)

* Theleaning cuwe:

— If CS-US parings repeted
theas®ciative strength (V)

— Increase in Vis not o o
consistat over tials I R L
 Trial 1 - subsantial
e Subgquent Trails-
progressivelysmaller (les
surplise)
* Evenualy V approahes
stable valueX)
— AV —repreents changén
associéive grength on a
given tria

AV=K(\ - V)
» Quantfying urprise:
— Focus omrelationship betwea V andA
— Beginning of condiioningV is nmuchless han

*At thebeginnng,the
participant dosnot expectUS
and onsderabe learning

2 ocaurs

Vv *Over trials,the occurrence of
the US is progressivelless
surprising,andV appro@hes
A

Trials (n) eIndex of surprise =N—V)




RescorlaWagner Modetont

e Parametet.:

— Theoveral shape ofhie leaning curve(increasing over
trials,but & a delining ratg is uniform
— BUT...

« Tade aversioncondtioning developsquickly
« Salivary condtioning devdops sbwly

* Toaccount for vaiations
in the sped of condtioning a
constantis added to he
equation

Acquisition
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AV = k(A = V)

aek=.
—k=.

e The greder thevalue ofk,
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Trials

Rescorlawagner Modetont

* Parameteg:
— Theasymptoe rezhed ca vary
AV = k(A -V)
— Affected by CS-& belongingnessstrengh of CS
strengh of US et

= 1 Different
- Example (U9 z x asymptotes
- 25 vol eledric shok 5
i
VS 2
- 500 vot eledric shok 3
- Example (CS) <
- Low light
Vs Trigls (n)

- brightlight




Rescorlawagner Modetont

- Both paameer vdues reman thesame

- e.g,trials

- Paranetea valuesdiffer

- e.g, dif ferentCS-USconmbinations,different contexts

RescorlaWagner Modetont

» Evaluaion:

— Tocalculate the modék predctions for
learnngon a given CS-UStrial, need to
edimate vabies ofk & A

— Could run pilotteg butextremey complkex
(Hull, 1943)

— Canjust use arliary values!!

* Precldes quantatve data (eg., howmuch séiva
on a gven trial)

» Can nmake quét ative predidions (eg., whether
saliva will increase ordeaease on a given tial)




Rescorlawagner Modetont

» Acquisition
— k=030 (paemeteforsdience of the G-US)
— A =100 (maximurassociéve value )
— V = asso@tive strengh ontrial 1= 0.00

Trial 1

AV=k(\ - V) = 0.30(1.00-0.00)= 0.30

Trial 2

AV=k(\ - V) =0.30(1.00-0.30)= 021

Trill V. Av=k (-V)

1 000 AV=03(1D-000) =
030 AV =03 (1L0-030) =

2
3 051 AV=03(L0-051)=
4 066 AV=03(L0-066)=

RescorlaWagner Modetont

e Extinction
— With repatedextinctiontrials A will = 0 (maximumassocitve
value)
— Use same pametesbut insatA =0
Trial 1
AV=K(\ - V) = 0.30(0.00—-0.66)= -0.198
Trial 2
AV=K(\ - V) = 0.46(000-0.46)=-0.138
Trial V.  AV=k (V) s
1 066 AV=0®(Q0-066=-0198 | :
2 046 AV =03 (0.00-046)=-0138 ©
3 02 AV=0(QWO-032)=-006 | ¢
4 02 AV =03 (0.0M-022 =-0014 o+ 2z 3 4 5 ¢

After More Extinction Trials V=0




RescorlaWagner and @npound
Stimuli

e Compettive learnng:

» The toal anount of leaming to each
stimulus is

* Rescola-Wagner prdicts overshalowing
and bbcking accrratdy.

Rescorlawagner &Overfradowing

» Overshadowng
— Stronger onditioning to he

— Whenever here ae multiple gimuli or a @mpound
stimulus,then V= Vcs, + Vcs,

e Trial 1:

—AVnoise=2(1-0=@)(1)=2

— AVlight=3(1-0)«.3)(1) =3

— Total V = currentV + AVnose+ AVlight = 0 +2 +3 =5
» Trial 2:

— AVnoise= 2 (1 -5) =(2)(5) = 10

— AVlight= 3 (1 -5) =(3)(5) = 15

— Total V = currentV + AV nose+ AVlight = 5+1+15=75




Overshdowingcont

o O O,
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Trial 1 Trial 2 Trial 3

RescorlawWagner &Blocking

Phasel Phase? Teg
Groupl [Light + Tone] :Shock Tone ??
Group?2 Light : Shock [Light + Tone] :Shock Tone ??
= Phase 1 _
= Group? the light(CS)perfectly predicts g 40
the shock (USn phase 1 =
= Condtioningreadches he asynptote % 30
= Phase 2 5
= Conpoundstimuli (Light +Tone) £ 207
presentedwith US e
= No leaning toTone beauz light %’ 10
pefrfectly predictsUS b=
O -
= Associdive strengthsg shared baween CSs Groupl Group2

Caotrols Blaking
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Blocking cont
v @ Trial 1 @_\///
@ ¥ @ Trial 2 @ /; @

@ Trial 3
@ —V Phase 2 THls

Phasel Phas?2 Ted

Groupl [Light + Tone] :Shock
Group?2 Light : Shock [Light + Tone] :Shock

» Cleary, the trialsin Fhase 1will resut in

Problens withRescorlawagner

* Model fousesexclusivdy on CS-L6 associion but
cannot acount for

* Probleml:
— CSpreexposurg@roduces sbwer condtioning b CSlater (atent
inhibition).

« Exampk: day a bne a rumber of times befee it 5 miredwith a
shock (have a harderriie conditioning the tone)
— Latentinhibition is not predcted by Rescotta-Wagner

* unles you asume tlat preeyposurelowers he kearnng rae (k) by
lowering salerce.
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Problens withRescorlawagner

Problem?2:

— Occadon setting (conext thatindicatesthe CSUS pairing wil
ocaur, and diff erent context thatindicatesthe CSwvon'tbe
followed by aUS)

— Example:

 Ifin a dim Rom= tone:$ock

e If in a bright R@m= tore is ot followed by shock
— Rescola-Wagne says

But, it has bee the ‘best” theory of ClassichConditioning
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