LSA(Latent Semantic Analysis)
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LSA

090624



LSA

o LSA( . Latent Semantic Analysis; Landauer & Dumais,
1997)

— (Dumais, Furnas,
Landauer, & Deerwester, 1988: Deerwester, Dumais, Furnas, Landauer, &
Harshman, 1990)

. Latent Semantic
Indexing (LSI)

o LSA

. e.g., “car” “automobile”

090624 3



LSA

1997
Landauer & Dumais, 1997

090624



LSA

e LSA
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LSA
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LSA
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LSA
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Laham(1998)

090624

Landauer, Foltz, &
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Example of text data: Titles of Some Technical Memos

cl:
c2:
c3:
c4:
c:

ml:
m2:
m3:
m4:

Human machine interface for ABC computer applications

A survey of user opinion of computer system response time
The EPS user interface management system

Svstem and human system engineering testing of EPS
Relation of user perceived response time to error measurement

The generation of random, binary, ordered trees

The intersection graph of paths in frees

Graph minors IV: Widths of frees and well-quasi-ordering
Graph minors: A survey

090624
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X}
| human

¢S ml m2 m3 m4

c2 ¢3 ¢4

cl

OO OO O —

oD oo OO ——

o OO OO 0O 0O

o R < o e e e e B e

oo O oo

oo o — oo o

— O~ D00~ 0D 00

e S g <= s R o B e B e B oo 3 oo 3 e

computer
user
response
time
EPS

interface
system
survey
trees
graph

0

rmin Ors

r (human.user) = =38

r (human.minors) = -.29

13
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X W §SP

(X} ={wHsHr}

090624
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Wy
0.22
0.20
0.24
0.40
0.64
0.27
0.27
0.30
0.21
0.01
0.04
0.03

-0.11
-0.07
0.04
0.06
-0.17
0.11
0.11
-0.14
0.27
0.49
0.62
0.45

0.29
0.14
-0.16
-0.34
0.36
-0.43
-0.43
0.33
-0.18
0.23
0.22
0.14

_090624

W 12><9

-0.41
-0.55
-0.59
0.10
0.33
0.07
0.07
0.19
-0.03
0.03
0.00
-0.01

-0.11
0.28
-0.11
0.33
-0.16
0.08
0.08
0.11
-0.54
0.59
-0.07
-0.30

-0.34
0.50
-0.25
0.38
-0.21
-0.17
-0.17
0.27
0.08
-0.39
0.11
0.28

0.52
-0.07
-0.30

0.00
-0.17

0.28

0.28

0.03
-0.47
-0.29

0.16

0.34

-0.06
-0.01
0.06
0.00
0.03
-0.02
-0.02
-0.02
-0.04
0.25
-0.68
0.68

-0.41
-0.11
0.49
0.01
0.27
-0.05
-0.05
-0.17
-0.58
-0.23
0.23
0.18

15



S (9)

1S} =

3.34
2.54
2.35
1.64
1.50

090624

1.31

0.85

0.56

0.36

16



1P} =

0.20
-0.06
0.11
-0.95
0.05
-0.08
0.18
-0.01
-0.06

0.61
0.17
-0.50
-0.03
-0.21
-0.26
-0.43
0.05
0.24

0.46
-0.13
0.21
0.04
0.38
0.72
-0.24
0.01
0.02

_090624

P 9%9

0.54
-0.23
0.57
0.27
-0.21
-0.37
0.26
-0.02
-0.08

0.28 0.00
0.11 0.19
-0.51 0.10
0.15 0.02
0.33 0.39
0.03 -0.30
0.67 -0.34
-0.06 0.45
-0.26  -0.62

0.01
0.44
0.19
0.02
0.35
-0.21
-0.15
-0.76
0.02

0.02
0.62
0.25
0.01
0.15
0.00
0.25
0.45
0.52

0.08
0.53
0.08
-0.03
-0.60
0.36
0.04
-0.07
-0.45

17
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(12,2)(2,2)(2,9)
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cl c2 c3 c4 c5 ml m2 m3 mé
human 016040 038 047 0.8 -0.05 -0.12 -0.16 _-0.09
interface 0.14 0.37 0.33 0.40 0.16 -0.03 -0.07 -0.10 -0.04
computer 0.15 0.51 0.36 0.41 0.24 0.02 0.06 0.09 0.12
user 0.26 0.84 0.61 0.70 0.39 0.03 0.08 012 0.19
system 0.45 1.23 1.05 1.27 0.56 -0.07 -0.15 -0.21 -0.05
response 0.16 0.58 0.38 0.42 0.28 0.06 0.13 0.19 0.22
time 0.16 0.58 0.38 0.42 0.28 0.06 0.13 0.19 0.22
EPS 0.22 0.55 0.51 0.63 0.24 -0.07 -0.14 -0.20 -0.11
survey 0.10 0.53 0.23 0.21 0.27 0.14 0.31 0.44 0.42
trees -0.06 0.23 -0.14 -0.27 0.14 0.24 0.55 0.77 0.66
graph -0.06 0.34 -0.15 -0.30 0.20 0.31 0.69 0.98 0.85
rmin{lrs -0.04 0.25 -0.10 -0.21 0.15 0.22 (.50 0.71 0.62

r (human.user) =94

t (human.minors) = &8

090624
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X}
| human

¢S ml m2 m3 m4

c2 ¢3 ¢4

cl

OO OO O —

oD oo OO ——

o OO OO 0O 0O

o R < o e e e e B e

oo O oo

oo o — oo o

— O~ D00~ 0D 00

e S g <= s R o B e B e B oo 3 oo 3 e

computer
user
response
time
EPS

interface
system
survey
trees
graph

0

rmin Ors

r (human.user) = =38

r (human.minors) = -.29

20
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SVD

e m4 Survey trees
— m4 "Graph minors: A survey”

° m4 tree
X .66

_ m4 graph minors
tree

_ m4

. survey .44
_ m4

090624
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X

human user minors
- X X
— Minor

e X human

— Human-user: -.38
— Human-minor: -.29
— human-user

090624
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X/\

« LSA

— Human-user: .94
— Human-minor: -.83

— X

_090624



090624

LSA
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LSA

090624
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Word categorization (Laham, 2000)
Discourse comprehension (Kintsch, 1998)

Judgments of essay quality (Landauer, Laham,
Rehder, & Schreiner, 1997)

Judgments of semantic similarity (Landauer &
Dumais, 1997)

090624 27



Landauer & Dumais(1997)

LSA

— ETS(Educational Testing Service) TOEFL (Test of
English as a Foreign Language)

090624 28



Landauer & Dumais(1997)

- K-12 12

— TASA(Touchstone Applied Science Associate)

090624
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Landauer & Dumais(1997)

v LSA

— 51.5
51.6

LSA

LSA

090624
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