I Xl ael=t

(Cognitive Psychology)

9==Xt
J| (Memory) 1
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» I A4, 57, 8 GA
» &I Il (short-term memory)
» & J|YH (working memory)
» SISO HEY X (power law of leaming)
» LSO J|d=1
9==xt. I | oI Xl&le|st
(D19 24, 28, 13 oA
» 0122 J|H: 4 EH
« 89 2453l (encoding)
« ASotEl HE2 & (storage)
« &= HEC2 EFE/SA/IWAl (retention)
« SEE B2 QOlE (retrieval)



» I =7
« LIFAl 2+
- long-term vs. short-term memory

(cf. working memory)

(D19 24, 28, 13 oA

> Jlolo] 22 ()

(retention interval)Oil L2t ...

« 2 S & (information type)Oil et ...

- episodic vs. generic memory
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« OJAA X}2+ (conscious awareness) 7

et ...
- explicit vs. implicit memory

9=xt. JI< |

(D19 24, 28, 13 oA

» & Al: Ebbinghaus (1885)
« )| A2 S Al
« AL} AAZ LEX HE
« JIY9 MZ &5 (0l: DAX, BUP, LOC
S-A3 220 &

& AR &

_]0

« X J|2H0l & M
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(D12 24, B8, o171 %A

» Ebbinghaus (H|%): 21

(a) Ebbinghaus's Relention data
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200 400 600
Hours of Delay

John Anderson's (2012)
HIP-AI class material at Carnegie Mellon University




9=xt. Il |

(0124 24, 27, 1 %A

» Ebbinghaus (H[=): Z 1t

log P = 3.862- 0.126 log D
42 P ———— R*2 = 0.978
(a) Ebbinghaus's Retention Data ;i — =

with Log Transformation of (b) Ebbinghaus’s Retention Data
40 the Performance Scale . with Log Transformations

\'-\ of Both Scales
N

W\

Log Percent Savings
Log Percent Savings

200 400 600 1

Hours of Delay Log Hours of Delay

EEEE)

» S| D] 0|8: 2IXIAel& e xI| EE
S28t J|HE MHS (Waugh & Norman
1965, Atkinson & Shiffrin 1968 <)
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EZEE)

» Stage Theory
(&2 ]
l <« attention
[EtJ] IS (short-term memory)]
l <« rehearsal & consolidation

[&J] I (long-term memory)

9=xt. JI< |

EZEE)
> <alE> CD] J|2lo SJ
= B0l Y MK CE S2t0IE=2
SIIK OFAl 21




9z %t, Il | orxatesr @

» <&l &> Memory Span

* [4]: 619 4

* 15k 37852

* [6]: 965283

* |7]: 4269851

* [8]: 81637249

* 9] 625734891

* [10]: 9382471536

* [11]: 5S814793261°7

* [12] 695172853724
OF . 19 | oixjaele @
EXEE)

» CHI] J1el A& (Miller 1956)

* Memory Span = 7 = magic number
» & JI Ol=0 Tigt XAl 2

- HJ I EE2 stA

- el

2|
o Q=0 2R}

024

Dl IS ME2 X
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EEEE)
» €| D12 0|22 2HE
* Depth of processing (Craik & Lockhart
1972): JlY M=E Xclote ZE0
Chet HEAIeE 10| Eetd

* Depth of processing (H%)
< PAIN or pain>
@ Shallow: Is it printed in capital
letters?
2 Intermediate: Does it rhyme with
TRAIN?
® Deep: Would it fit into the sentence:
The gil placed
on the table?
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» CHJ| D1 OI122 2HE (H5)
« & Z20/2 &1 (Baddeley, Thompson
& Buchanan 1975): 4.5 vs. 2.5
-0l= g2 ZgA =2 s=
- M2==248t310F OFZJLIAEE L
Jtetdt s =ctd|0f 3 ZOtEIOF

- g sds28 Jal 15 =




> What's happening here?

EECEE)

» Baddeley (1986): working memory
* 2 slave systems controlled by the Central
Executive
@ S&21¢2l (phonological loop)
@ ASZ2UHAHXIE (visuospatial sketchpad)
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» Baddeley (H =)

Anderson (2009, p. 153). Cognitive Psychology and Its Implications

Anderson (2009, p. 147). Cognitive Psychology and Its Implications



Aol MelH 2H: d&FZE =4
A
-

(Goldman-Rakic 1988)

Anderson (2009, p. 155). Cognitive Psychology and Its Implications

Anderson (2009, p. 155). Cognitive Psychology and Its Implications
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2= (power function)

=x" (b= 24t

Z/asi 7

-

¥ Kl==&= (exponential

9=xt. JI< |

: three to the power of eight

function) y = ¢

EEEEER)
» HEA2 MG 42 BAS
« A2t @2 Q1Y RIHOIXK SO}
- AIZHO @2 2HE =}
. 47 D2l & ZIH e XQlo 4
=0} (= 55 & GO Dh~)



» Power Law of Leaming
. = XI| > | AEO 2B
L X

dE9 85 0l=: JIY 2

» Power Law of Leaming (H=): Pirolli &
Anderson (1985)

Recognition time (s)

Anderson (2009, p. 161). Cognitive Psychology and Its Implications
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» 271 (logarithm, ¥&)2 S2&
« HO: y=¢" © x= log.(y)

log(A*B) = log(A) + log(B)

log(A/B) = log(A) - log(B)

log(4A") = b* log(A)

y= e log(y) = log(xb) = b*log(x)

- dasa

O=xt. J| | orxjale s (@)

|.

I}

of o= |

Joi

» Power Law of Leaming (Hl%):

* T: Recognition time

P: Days of practice

T= 1.40*P"*

Il = In(1.40*P"*) = In(1.40) - 0.24%In(P)
= 0.34 - 0.24*In(P)

QAUY Al ¢=2.71828 ..
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» Power Law of Leaming (H=): Pirolli &
Anderson (1985)

Joi

0

SEEED

Log Odds = - 1.70 - 0.77 Log Utterances
RA2 = 0.984

2
(e) Parental Speech Retentlon

-
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©
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£
[
=
o
=
=]
E
>
=
2
-
[
a

0000 20 40 60 80 100

Utterances since Last occurrence
Log Utterances

John Anderson's (2012)
HIP-AI class material at Carnegie Mellon University
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» Depth of processing (Craik & Lockhart
1972): JIY MEE Xclote -l W
ct LHAIeF @1=0] Ectd

* Depth of processing (H%)
< PAIN or pain>
@ Shallow: Is it printed in capital
letters?
2 Intermediate: Does it rhyme with
TRAIN?

® Deep: Would it fit into the sentence:
The gil placed

on the table?
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» Slamecker & Graf (1978): & {2 |2l

e e XA

ol0]: co’2= AlFotL ‘E=’otd]

Hl=&t &&?
- S (LA A - AN
e 2J| XAH: OtH A
9=%. 7|2 | orxazia @
EEFEEEER

> Elaborative processing (Bobrow & Bower

1969): SVO £ & F&9| Il &4

e 0|0 2H=0&l & &) & 29 o
Recall

+ SO T AAR 2EEZ UE Hh

58 % Recall
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| (power law of leaming)
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