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12 cognitive variables from Cattell (1963)
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Upper and lower confidence intervals of correlations

Sentences

Vocabulary

Sent.Completion

FirstLetters 4 0.32 0.38 0.35

Four.LetterWords 4 0.32 0.35 0.31

suffixes 4 0.33 0.38 0.33

| | |
Sentences Sent.Completion  Four.Letter.Words
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correlation with overlapping scales
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9 cognitive variables from Thurstone

Sentences

Vocabulary

Sent.Completion

First.Letters

Four.Letter.Words

Suffixes

Letter.Series

Pedigrees

Letter.Group

Sentences First.Letters  Suffixes Pedigrees
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9 cognitive variables from Thurstone

0.54 0.38

Sentences

0.54 0.36

Vocabulary

0.53 0.36

Sent.Completion

Letter.Series | 0.45 043 0.4 0.6

Pedigrees 1 0.54 0.54 0.53 0.56

LetterGroup 4 0.38 0.36 0.36 0.6 0.45

| | | | |
Sentences Sent.Completion Pedigrees
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9 cognitive variables
from Thurstone

First.Letters — 0.44 0.49 0.46
Four.Letter.Words — 0.43 0.46 0.42
Suffixes 0.45 0.49 0.44
Letter.Series — 0.45 0.43 0.4
Pedigrees — 0.54 0.54 0.53
Letter.Group — 0.38 0.36 0.36
| | |
Sentences Vocabulary Sent.Completion



Correlation plot

—0.02 -0.04 -0.02 -0.17**

gender

education 4 (.09* 0.15*** 0.05 0.03

—-0.04 -0.03

age 1—0.02 0.11~*

ACT 1—0.04 0.15** 0.11**
satv 1-0.02 0.05 -0.04

sATQ +0.17*** 0.03 -0.03

| | |
gender education age ACT SATV SATQ
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Correlation plot

with Holm corrected 'significance'
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age —
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0.09
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—0.02

—0.04 0.15*** 0.11**

-0.02 0.05

SATQ +0.17*** 0.03

—0.02 -0.04 -0.02 -0.17**

0.15*** 0.05 0.03
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heIp("cor.pIqu&)



9 cognitive variables from Thurstone (sorted by factor loading)

Vocabulary 049 046 054 049 043 0.36

Sentences 044 043 054 045 045 0.38

Sent.Completion 042 053 044 04 0.36

First.Letters — O. ) : . 0.35 059 0.38 042

0.54 0.45

Four.Letter Words —| 0.46 0.43 0.42

Pedigrees —{ 0.54 0.54 0.53 0.35 0.45

Suffixes |1 0.49 0.45 0.44 0.59 0.32

Letter.Series 4 043 045 04 038 04 0.56

Letter.Group |4 0.36 0.38 0.36 0.42 0.45 045 0.32

| | | | | | | |
Vocabulary First.Letters Pedigrees Letter.Series
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24 variables in a circumplex

0.34

0.38

0.3

0.24

0.13

0.06

-0.01

-0.17

-0.28

-0.37

-0.36

-0.38

-0.35

-0.37

-0.23

-0.15

-0.04

0.11

0.22

0.24

0.33

0.34

0.38

0.38

0.36

0.31

0.1

0.11

-0.01

-0.24

-0.35

-0.32

-0.43

-0.39

-0.35

-0.35

-0.29

-0.19

-0.09

0.09

0.03

0.26

0.36

0.29

0.3

0.38

0.31

0.36

0.25

0.06

0.06

0.02

-0.09

-0.21

-0.27

-0.32

-0.32

-0.39

-0.41

-0.34

-0.26

-0.18

-0.08

-0.02

0.11

0.26

0.19

0.24

0.36

0.31

0.32

0.23

0.27

0.14

0.06

0.01

-0.13

-0.12

-0.28

-0.35

-0.37

-0.38

-0.27

-0.24

-0.14

-0.05

0.06

0.14

0.31

0.36

0.32

0.42

0.35

0.23

0.2

0.18

-0.19

-0.25

-0.29

-0.37

-0.41

-0.39

-0.29

-0.17

-0.12

-0.03

-0.08

0.06

0.1

0.25

0.23

0.42

0.4

0.3

0.28

0.29

0.11

0.05

-0.05

-0.13

-0.21

-0.34

-0.38

-0.36

-0.33

-0.36

-0.31

-0.19

-0.11

-0.18 -0.21

-0.01 -0.1

0.11 -0.01

0.06 0.06

0.27 0.14

035 0.23

04 03

0.35

0.35

031 0.42

029 04

022 03

021 0.23

-0.04 0.05

-0.05 0.08

-0.15 -0.03

-0.33 -0.22

-0.35 -0.28

-0.39 -0.31

-0.38 -0.37

-0.37 -0.37

-0.34 -0.31

-0.25 -0.38

-0.2 -0.26

-0.26

-0.17

0.02

0.06

0.2

0.28

0.31

0.42

0.39

0.3

0.23

0.16

0.08

0.01

-0.13

-0.15

-0.28

-0.35

-0.36

-0.37

-0.37

-0.23

-0.33

-0.28

-0.24

-0.09

0.01

0.18

0.29

0.29

0.4

0.39

0.42

0.39

0.29

0.23

0.11

-0.03

-0.16

-0.25

-0.29

-0.37

-0.39

-0.42

-0.4

-0.42

-0.37

-0.35

-0.21

-0.13

0.03

0.11

0.22

0.3

0.3

0.42

0.39

0.39

0.25

0.22

0.08

-0.11

-0.17

-0.28

-0.38

-0.43

-0.4

-0.42

-0.36

-0.32

-0.27

-0.12

0.02

0.05

0.21

0.23

0.23

0.39

0.39

0.29

0.33

0.26

0.19

0.04

-0.15

-0.22

-0.24

-0.31

-0.36

-0.34

-0.38

-0.43

-0.32

-0.28

-0.19

-0.05

-0.04

0.05

0.16

0.29

0.39

0.29

0.35

0.3

0.31

0.2

0.11

-0.04

-0.14

-0.19

-0.35

-0.35

-0.39

-0.32

-0.25

-0.13

-0.05

0.08

0.08

0.23

0.25

0.33

0.35

0.33

0.25

0.2

0.16

-0.04

-0.09

-0.28

-0.3

-0.21

-0.37

-0.35

-0.39

-0.35

-0.29

-0.21

-0.15

-0.03

0.01

0.11

0.22

0.26

0.3

0.33

0.36

0.28

0.28

0.2

0.07

-0.03

-0.17

-0.26

-0.15

-0.23

-0.35

-0.41

-0.37

-0.37

-0.34

-0.33

-0.22

-0.13

-0.03

0.08

0.19

0.31

0.25

0.36

0.35

0.31

0.23

-0.1

-0.15

-0.29

-0.34

-0.38

-0.41

-0.38

-0.35

-0.28

-0.15

-0.16

0.04

0.2

0.2

0.28

0.35

0.34

0.3

0.25

0.17

0.1

0.02 0.5

-0.04 0

-0.19 -0.09

-0.26 -0.18

-0.27 -0.24

-0.39 -0.3

-0.36 -0.33

-0.39 -0.38

-0.31 -0.37

-0.28 -0.35

-0.25 -0.29

-0.11 -0.17

-0.1 -0.15

0.11 -0.04

0.16 0.06

028 0.2

0.31 0.23

034 03

0.31

0.31

0.35 0.35

0.31 033

0.14 0.26

0.13 0.18

0.22

0.11

0.09

-0.08

-0.14

-0.29

-0.36

-0.37

-0.37

-0.36

-0.37

-0.28

-0.22

-0.14

-0.04

0.07

0.14

0.25

0.35

0.35

0.29

0.22

0.03

-0.02

-0.05

-0.17

-0.31

-0.34

-0.31

-0.37

-0.39

-0.38

-0.24

-0.19

-0.09

-0.03

0.09

0.17

0.31

0.33

0.38

0.35 0.36

0.24 0.33

0.26 0.36

0.11 0.26

0.06 0.14

-0.12 -0.03

-0.19 -0.11

-0.25 -0.2

-0.38 -0.26

-0.37 -0.23

-0.42 -0.4

-0.43 -0.4

-0.31 -0.36

-0.3 -0.34

-0.28 -0.3

-0.17 -0.26

-0.02 -0.09

0.1 -0.03

0.14 0.13

0.26 0.18

0.33 0.24

Vi v3 V5 V7 V9

V12

V15

V21



Correlations scaled by probability values

gender

education

age

ACT

SATV

SATQ - —0.22

| | |
gender education age ACT SATV SATQ

heIp("cor.pIqu&)



Upper and lower confidence intervals of correlations

gender

education

age

ACT

SATV

SATQ 4 -0.09 = = 0.41 0.44

| | | | |
gender education age ACT SATV SATQ

help("cor.plqll&)



Correlations scaled by probability values

gender -0.02 -0.06 -0.05 -0.22
education —
age - -0.02
ACT -| -0.06
SATV | -0.05
SATQ - —0.22 0.03 -0.02 052 055

| | | | |
gender education age ACT SATV SATQ

help("cor.plqll&)



Upper and lower confidence intervals of correlations

gender

education

age

ACT

SATV

SATQ 4 -0.09 = = 0.41 0.44

| | | | |
gender education age ACT SATV SATQ

heIp("cor.pIqu&)



Correlation plot

reason.16
reason.19
letter.33
letter.58
matrix.46
matrix.55
rotate.4

rotate.8

reason.4 letter.34

Omega

rotate.3
rotate.4
protate.8
rotate.6
letter.34
letter.7

letter.58

P 0608065 TR 4052 TR I607 DB

letter.33 <—G

reason.16

reason.19

matrix.45

matrix.46

matrix.55

rotate.3

reason.16
reason.19
letter.33
letter.58
matrix.46
matrix.55
rotate.4
rotate.8

reason.16
reason.19
letter.33
letter.58
matrix.46
matrix.55
rotate.4
rotate.8

Factor Loadings plot

0.09 0.07 0.44 0.1
0.05 0.14 0.34 0.03
-0.02 0 -0.02
0.04 0.16 0.33 0.06
0 0.61 0.04 -0.01
0.03 0.53 -0.01 0.03
-0.02 0 0
0.16 0.34 0.12 0.03
-0.01 -0.01 -0.01 [NO7AN
0.03 0.2 0.07 0.31
0.07 0.25 0.13 0.15
0.16 0.08 0.06 0.17
0.02 -0.06 0.01
0.08 -0.04 -0.02
0.58 -0.02 0.14 -0.02
0.64 -0.1 0.05 0.04
I I I I
AN — < ™
14 14 @ 04
= = = =
Omega plot
g F1* F2* F3* F4*
0.5 0.07 0.04 0.28 0.08
0.42 0.04 0.08 0.21 0.03
0.55 -0.01 0 0.46 -0.01
0.44 0.03 0.09 0.21 0.05
0.51 0 0.35 0.02 -0.01
0.46 0.03 0.31 0 0.03
0.53 -0.02 0.39 0 0
0.47 0.13 0.2 0.07 0.02
0.4 -0.01 -0.01 0 0.64
0.4 0.02 0.12 0.04 0.26
0.43 0.06 0.14 0.08 0.13
0.29 0.13 0.04 0.04 0.15
0.36 0.6 0.01 -0.04 0.01
0.41 0.6 0.04 -0.03 -0.01
0.4 0.49 -0.01 0.09 -0.02
0.33 0.54 —0.06 0.03 0.03




gender

education

age

ACT

SATV

SATQ

Holm adjusted confidence intervals

0.36 0.38

| | | | |
gender education age ACT SATV SATQ

heIp("cor.pIqJIA')



80

90

_ _
¥'0 ¢o0

san[eA payloows

00

¢0-

0.8

0.6

0.4

0.2

0.0

-0.2

original values



weighted versus unweighted correlations

-0.09 -0.24 -0.15 -0.33

gender — 0.12

education 4 0.19 0.32
age 4 0.14 0.39

ACT 1-0.22 0.07 0.21
satv 4 0.09 -0.14 -0.03 0.37
saQ 4-0.01 -0.1 0 044

| | | |

gender education age ACT

-0.23 -0.23
-0.16 -0.12
0.39 0.35

SATV

SATQ

hela”cor.vvﬁ

o
o))

|
©
~




differences of weighted versus unweighted correlations

gender —

education —

age —

ACT —

SATV —

SATQ —

0.06 0.23 0.02 0.24 0.32

0.19 0.02 -0.24 0.09 0.13
0.14 . -0.19 0.13 0.12
-0.22 0.07 0.21 —0.02 0.09
0.09 -0.14 -0.03 ' 0.37 0.07

-0.01 -0.1 0 0.44

I I I |
gender education age ACT SATV SATQ

o 3 =
P helﬁ cor.wt”)

o
~



Arousal

Pure circadian arousal rhythms

time of day

help("cosinor")



observed

observed

Time (double plotted)

observed

observed

Time (double plotted)




observed

observed

Time (double plotted)

observed

observed

8 10 12

6

Time (double plotted)




Modeled

20

15

10

Cosine fit

20 30

Time (double plotted)




observed

Cosine fit 1.85
1.85

Time (double plotted)




Density plot

(.AgAusuap,)djay

PanIasqO

C3

C2

C1

A5

A4



SATV

SATQ

300 400 500 600 700 800

200

Density plot

MV

FV

gender

MQ

FQ




Observed

Density plot

A4l

A42

A51

A52 C1l1

C12

C21

C22




Density Plot

(.AgAususp,)djay

B— genderl

gender 2

¥00°0

€000

_
¢000

Aisuaqg

1000

000°0

800

600

400

200

SATV



Demonstration of diagram functions

upper left

|Bﬁidd|e |6 right to left

double heade

lower left

T

ey

Cros

top down

fi

up

/

bottom left

bottom right

\right tol



Factor Analysis

V3

]

0.6

MR3

V8

A"

V9




X>1

™S
NN
X<t KP[t
Y>T LT N > T
4
X>T1
Y<T
I I I I
-3 -2 -1 1 2 3



X>1

X<t
Y>T

=
VARV
—

X>1
Y<T




Bivariate density rho = 0.5




Bivariate density rho = 0.5




child

<
N~

62

66

68

parent

70

72




Child Height

74

72

70

68

66

64

62

64

66

68

Mid Parent Height

70

72




n
<
™
N
—
o

5 15 25 35

500 800

200

5 15 25 35
I Y I |

200 500
111 1 1 1

800
]

gender

<

—-0.02

-0.04

-0.02

-0.17

1.0 14 18

-

A education
T < ° E: 0.55 0.15 0.05 0.03

1L

—-0.03

20 40 60

0.59

0.64

SATQ

1.0 14 18

g

20 40 60

200

:L.I'I.I.IIII

500

800

500 800

200



1.0

0.5

0.0

-0.5

-1.0

MinkowskKi circles

-1.0

-0.5

0.0

0.5

1.0




Notched boxplot with error bars

-
1
- o] !
O
L o
--— ! !
| ! | T -
' T T T L . i
1
O_I_I|—|—I||| !
1
-
- 1 —|—: 1
@] ! 1
1
-

el

c. A AVA /n

n “W’ﬁ“imﬁ H‘?“ ﬂ

&%

O pomommsoio-
I_




Dependent Variable

80

70

60

50

40

50 percent confidence limits

-

| | | |
rating complaints learning  raises

Independent Variable

|
critical

|
advance




Dependent Variable

80

60

40

20

95% confidence limits

rating complaints

learning  raises

Independent Variable

critical

advance




Stripchart with 95 percent confidence limits

..... a~ )
wi £
+ ........ oo-bqom

raises critical advance

learning

complaints

rating



Dependent Variable

30

20

10

data with confidence intervals

Independent Variable




Dependent Variable

30

20

10

data with confidence intervals

Independent Variable




Score

30

20

10

95% confidence limits

First

|
Second

Condition

Third




Dependent Variable

80

70

60

50

40

95% confidence limits

‘4

| |
rating complaints

I I
learning  raises

Independent Variable

|
critical

|
advance




Score

10

95% confidence limits

First

|
Second

Condition

Third




Score

10

95% confidence limits

| | |
First Second Third

Condition




Probability of Arrest

1.0

0.8

0.6

0.4

0.2

0.0

Probability of Arrest varies by treatment

Arrested Control Arrested Treated

Control vs Treatment

help("error.bars")



Number Arrested

30

25

20

15

10

Count of Arrest varies by treatment

Arrested Control Arrested Treated

Control vs Treatment

help("error.bars")



Dependent Variable

300 400 500 600 700 800

200

95% confidence limits

I I
genderl gender2

Independent Variable

help("error.bars")



Dependent Variable

300 400 500 600 700 800

200

95% confidence limits

[
educationl

[
education3

Independent Variable

[
education5

help("error.bars")



SATV

SATQ
500

700 800

600

300 400

200

95% confidence limits

| |
genderl gender2

gender




SATV

SATQ

300 400 500 600 700 800

200

95% confidence limits

| |
male female

gender




SATV

SATQ

300 400 500 600 700 800

200

95% confidence limits

[
educationl

[
education3

education
gender

[
education5




gender
education

20 3&ge 40 50 60

10

95% confidence limits

V1

}_
O
<
___________________ _¢
<>
- |
[ [
groupl group2

Grouping Variable




gender
education

20 3&ge 40 50 60

10

95% confidence limits

—a— male
female
}_
@)
=4
___________________ _¢
- |
| [
groupl group2

Grouping Variable




SATV

SATQ
400

800

600

200

SAT V and SAT Q by gender

—m— SATV
-®- SATQ

SATV

Variables

SATQ




SATV

SATQ

800

600

400

200

95 percent confidence limits of Sat V and Sat Q

SATV SATQ

Education




SATV

SATQ

600

700

650

550

self reported SAT scores by education

—=— SATV
-m- SATQ

HS

| | | |
in coll <16 BA/BS in Grad

Education

|
Grad/Prof




SATV

SATQ

600

700

650

550

self reported SAT scores by education

—=— SATV
-m- SATQ

HS

|
in coll

! |
<16 BA/BS

Education

[
in Grad

[
Grad/Prof

help("error.bars.by")



SATV

700

650

600

550

self reported SAT scores by education

+
__.._

male
female

HS

| |
in coll <16 BA/BS in Grad

Education

|
Grad/Prof

help("error.bars.by")



Mean item score

BFI age trends

~-®-- Neuroticism

Agree
Conscientious
- Extraversion

Openness

I I I I I I I
10-14 15-24 25-34 35-44 45-54 55-64 65-74

Age




Mean item score

BFI age trends

Agree
Conscientious
- Extraversion

~-® - Neuroticism

Openness

10-14 15-24 25-34 35-44 45-54 55-64 65-74

Age

help("error.bars.by")



BFI scores by gender

<E2>
&

09

Sv

_ _
oYy 9'¢

S91092S 9[ewa)

5.0

4.5

4.0

3.5

3.0

2.5

male scores



BFI scores by gender

—
*| O
'O
o B et
o
L0
P O
N
] z i < m ﬂ
Fany 3
AV "4 N
-
9 —
N 2|mWI q A
Q
o 2 o
zZ AV @)
[ [ [ [ [ [
0'S SV ov g€ 0'¢ G¢

S91092S 9[ewa)

5.0

4.5

4.0

3.5

3.0

2.5

male scores



Tense Arousal

22

20

18

16

10

EA and TA pre and post affective movies

I I I I I
10 12 14 16 18

Energetic Arousal

20




560 580 600 620 640 660

540

95% confidence limits

@
N4

540

560 580 600 620 640

660




SATV

300 400 500 600 700 800

200

SATV by education

education




complaints

70

68

66

64

62

95% confidence limits

P2y
YV

ratjng

60

62 64 66

rating

68




o1

AL

O3

BFI scores by gender

C5

-

N2

o
A\ 74

E1l

N4]

D
A\ 4

N3

oD
A\ 74

Far\
A\ 4

N5

Al

CcAa

@
A\ 74

05

09

Sv

_
0%

_
q'¢

S91092S 9[ewa)

0¢€

5.0

4.5

4.0

3.5

3.0

2.5

male scores



Group 2

95% confidence limits

20

15

10

10 15 20

Group 1

25




Group 2

15

10

Means and standard deviations

10 15 20

Group 1




Tense Arousal

18

16

14

12

95% confidence limits

10 12

Energetic Arousal

14




04
o1
A2
A4
A3
A5
C1
03
E4
ES
C2
C3
N2
C5
N3
N4
E2
El
N5
N1
02
C4
05
Al

Confidence Intervals around the mean

@.
@,
<>
I I I I I I
2.5 3.0 3.5 4.0 4.5 5.0

Mean score for the item, sorted by difficulty



reason.1l7
reason.16
reason.4
reason.19
letter.34
matrix.47
letter.7
letter.33
matrix.46
matrix.45
letter.58
matrix.55
rotate.6
rotate.4
rotate.3

rotate.8

Confidence Intervals around the mean

Mean score for the item

~o>—
o>
~o>—
~o>
~o>
~o>
~>
~>
~>
~o>
e
~>
~o>
<>
2
<>
I I I I I I
0.2 0.3 0.4 0.5 0.6 0.7




N5
A2
A3
A4
N3
A5
N2
E4
ES
C2
C3
E3
N1
02
05
C1l
N4
04
o3
E2
C4
C5
0O1
El
Al

Cohen d and confidence intervals of BFI by gender

—e—
—e—
—e—
—e—
—e—
—e—
—e—
—e—
—e—
—e—
—e—
—e—
—e—
__e—
__e—
__e—
—E—
—e—
—e—_
—e—
—e—
—e—
—e—
—e—
—e—
I I I I
~0.4 -0.2 0.0 0.2 0.4




Exploratory Structural Model

nach

Anxéf//

X1

gpa

Pre

]

MA




N1

N2

N3

N4

N5

N6

Nauk £

Exploratory Structural Model

El

E2

E3

E4

ES

TN

E6




V 10

Factor Analysis




Vocabulary

Sentences \0
<~—so

Factor Analysis

Sent.Completion . —0-.

First.Letters

.

| Four.Letter.Words H.?G MR2 0.6

0.6

Letter.Series

Letter.Group

/0.5
Pedigrees



input from a matrix

Sentences \@
S—s.

Vocabulary

/

Sent.Completion g—"9-8

First.Letters \6

| Four.Letter.Words H.S MR2

O

Letter.Series &e. q

Letter.Group

Pedigrees /O




Input from a matrix

Sentences \@
o

Vocabulary

@RD

Sent.Completion . ——0.8

0.
First.Letters \6
| Four.Letter.Words % 0.6
|
0

.6

O

Letter.Series

S
Letter.Group . —F5.

Pedigrees /O




Two cluster solution of Thurstone

Suffixes M

Four.Letter.Words

First.Letters

Letter.Group

Letter.Series

Sent.Completion

Vocabulary

Sentences



Input from ICLUST

Sentences \O

Vocabulary
I
Sent.Completion H\@
Pedigrees /97/ \
| Letter.Series }/O 0.6
| Letter.Group

First.Letters MV@

Four.Letter.Words

Suffixes /O




Heterarchy diagram

0.56%) Letter.Series

First.Letters 0.35

N
-,
N

\ 0 7 .4
Q.53
' Suffixes
Sent.Completion f& !7 Letter.Series \

X
P % X
0‘.’.1)‘0 9 §}§ Four.Letter.Words
gell/ o L
,,/ 0.49 mﬁ )
0.4

o/ 0.38
\Vave O
'5 3 First.Letters
\
Sentences 0.4 \

Vocabulary

Four.Letter.Words

0.4

Sent.Completion




Factor analysis and extension

Vi1
\6.7\//0.
V10 0.6 VIR 0.

V3

V9

&
V8

6 — T MRD
s
-05

V5 |-

V12




Factor analysis and extension

Vi1
\6.7\//0.
V10 0.6 VIR 0.

V3

V9

&
V8

6 — T MRD
s
-05

V5 |-

V12




V7

H
=
o

V8

j\ﬂR\l

Factor analysis and extension

/

V1

V4

qQ

0.6

Q

Vv

USRS

V5

o)

2Ua

V9

V12

V3

o)

V6




factor analysis with extension variables




: 0.
: VISe—

/ Vidk— ¢
° '6;v15 c—".
1

VIOk—— o



=
—
F)

V12

Extended Omega
V18
\Val

N O - - - QY @Y ay, QD O d (DI D /. ‘& SN, O O



eigenvalues of principal components and factor analysis

Parallel Analysis Scree Plots

—— PC Actual Data
........ PC Simulated Data
—A— FA Actual Data
........ FA Simulated Data
X\ ........................
...... \ T
........................................ X
A
N < X A A
I | l |
2 4 ’ 8

Factor/Component Number




Hierarchical (multilevel) Structure

Sentences

@,

Vocabulary

|

Sent.Completion

First.Letters

Four.Letter. Words K—=0.7 F2 0.8 MR1

.6 0.4
Suffixes /O

Letter.Series

().
Letter.Group /

Pedigrees




-1.0

Unrotated

1.0

rotated —33 degrees

1.0

0.5
|

MR2
0.0
0.5
I

Y 8

-0.5

o “‘
—
I
I I l
-1.0 -05 00 05 10
MR1




ICLUST




ICLUST

.

| StraightCurvedCapitals M 6-89
@

| ProblemReasoning |</’9

[ NumericalPuzzles &———— .
[ ArithmeticProblems Ié/e—
PaperFormBoard ||\4

FigureWord ||\L
NumberFigure @

ObjectNumber

| FigureRecognition

O P

[ SentenceCompletion

| PargraphComprehension o

| WordClassification ',6

C23
a=0.91
0.63




ICLUST




ICLUST diagram




(,ueipaw-diaul,)djay

ordinal position

anfea



value

ordinal position




child height

74

72

70

68

66

64

62

64 66 68 70

Mid parent height

72




Item Information

0.25

0.20

0.15

0.10

0.05

0.00

Item information from factor analysis

Q3
P ~.
.7 ~
N A
./ S
4 N
I‘ \
’ \
/s N
/s \
/ \
4 \
’ \
4 Q2 \
2 \
2 \
Q1 :
URETEEAARRRS N
/ o Q4 \
,; . X
’ \
’ \

Latent Trait (normal scale)




reason.16

reason.4

Lo
| _ —
|
AN ™M
o - —
_ _ _ _ _ _
0T 80 90 ¥0 ¢0 00
(esuodsai)d
s
0
| _ —
|
AN ™M
o - —
_ _ _ _ _ _
0T 80 90 ¥0 ¢0 00

(esuodsai)d

0.6 0.8 1.0

0.4

0.2

0.0

0.6 0.8 1.0

0.4

0.2

0.0

theta

theta

reason.19

reason.17

O
| _ —
|
AN ™M
o - —
_ _ _ _ _ _
0T 80 90 ¥0 ¢0 00
(esuodsai)d
Lo
| _ |
|
AN ™M
o - —
" e L
_ _ _ _ _ _
0T 80 90 ¥0 ¢0 00

(esuodsai)d

0.6 0.8 1.0

0.4

0.2

0.0

0.6 0.8 1.0

0.4

0.2

0.0

theta

theta



Probability of x

1.0

0.8

0.6

0.4

0.2

0.0

Logistic transform of x

Z score units




Probability of x

1.0

0.8

0.6

0.4

0.2

0.0

Logistic transform of x in logit units

logits




Probability of endorsement

1.0

0.8

0.6

0.4

0.2

0.0

Five level response scale

Latent attribute on logit scale




First Names 048
Word_Number — o7

Sentences —jo02 o

Vocabulary — o4 o2

Completion — 03 o023

First_Letters —{0z oz

Four_letter_words —jo2 o2

Suffixes — 03 o

Flags —ooe o4

Figures —foos oos

Cards —joos o1s

Addition —{oz o1s

Multiplication —jo27 ois

Three_Higher —{o2 oos

Letter_Series —{03 o2

Pedigrees —jost oz

Letter_Grouping — 03 ow

1
First Names

03 033 027 034

0.36

047 04 043 038

0.34

0.2

0.28

0.32

033 0.12 0.03

029 0.17 0.09

032 0.28 0.16

028 029 0.8

0.08 0.15 0.26

0.19 029 0.26

021 0.32

021 04 045

0.28

0.22

0.46

1 T 1
Completion

T 1
Flags

T 1
Addition

0.38 045 0.27

Pedigrees

@Ip("lomgrUppe ")

o
~



First Names
Word_Number
Sentences
Vocabulary
Completion
First_Letters
Four_letter_words
Suffixes

Flags

Figures

Cards

Addition
Multiplication
Three_Higher
Letter_Series
Pedigrees
Letter_Grouping

Bechtoldtl and the differences from Bechtoldt2

-0.01

-0.01

0.07

0.03

-0.1

-0.09

-0.04

-0.04

0.03

-0.03

0.1

0.02

-0.03

-0.04

0.47

-0.09

-0.08

-0.04

-0.06

0.05

-0.1

-0.12

-0.01

-0.04

-0.14

-0.11

-0.16

-0.02

0.29

0.19

0.01

-0.02

-0.04

-0.16

-0.07

-0.01

-0.03

-0.07

0.06

-0.02

-0.01

0.09

-0.13 -0.08 0.03

0.02 -0.05 0.09

04 03 023

022 023 021

0.4

0.45

-0.01 0.39

-0.05 -0.07 .

-0.11 -0.15 -0.05

-0.02 -0.02 -0.07

-0.01 0.15 0

-0.03 0.05 0.02

-0.04 0.12 -0.06

0.02 0.07 0.11

0.01 -0.04 0.03

0.03 0.1 0.06

0.08 0.09 0.02

-0.02 -0.02 0.02

0.05 0.07 -0.05

0.25

0.25

0.28

0.36

0.28

-0.06

-0.06

-0.05

-0.19

0.17

0.03

-0.03

-0.07

-0.09

-0.13

0.3

0.19

0.37

0.47

0.43

0.48

-0.04

0.11

0.05

-0.02

0.04

-0.04

0.09

0.04

0.1

0.11

0.34

0.18

0.16

0.08

0.08

-0.05

0.08

0.01

0.02

0.04

0.19

0.02

0.06 0.05

0.08 0.16

0.02 0.08

0.04 0.1

0.23 0.29

0.1 0.1

0.14 0.05

0.01 0.01

0.04

0.06 -0.04

-0.09 -0.16

-0.04 -0.08

-0.04 -0.06

0.04 0.06

-0.02 -0.09

0.34

0.33

0.36

0.35

0.29

0.29

0.16

0.17

-0.01

-0.02

0.08

0.11 -0.01

0.09

0.27

0.15

0.3

0.35

0.25

0.36

0.33

0.28

0.19

0.05

0.03

0

0.06

0.12

0.25

0.06

0.35

0.38

0.44

0.35

0.32

0.28

0.38

0.24

0.25

0.52

0.55

0.07

0.05

0.33

0.24

0.54

0.51

0.49

0.4

0.33

0.33

0.29

0.16

0.2

0.44

0.44

0.51

0.12

0.02

0.31

0.21

0.57

0.51

0.51

0.36

0.28

0.32

0.28

0.16

0.21

0.32

0.29

0.44

0.09

0.3

0.17

0.47

0.4

0.43

0.38

0.32

0.28

0.29

0.18

0.21

0.4

0.45

0.46

0.54

First_Names

I
Completion

Flags

Addition

Pedigrees

0:8

06

0.4

0.2



r and partial r for the sat.act data set

E
gender — 0.12 -0.09 004 0.09 -0.2 0%‘;
education 4 0.09 0.08 0.02 0.01
- 0.4
age 4 —0.02 0.11 -0.07 -0.07| - o2
— 0
ACT 4-0.04 0.15 0.11 0.3 0.36
— —0.2
saTv 4 -0.02 0.05 -0.04 - 04
-0.6
satQ 1-0.17 0.03 -0.03 g

| | |
gender education  age ACT SATV SATQ -1



Differences between r and partial r for the sat.act data set

gender —

education —

age —

ACT —

SATV —

SATQ —

—0.03 0.07
0.09 0.01
002 088"
-0.04 0.15 0.11
—-0.02 0.05 -0.04

-0.17 0.03 -0.03

| | |
gender education age

-0.08 -0.11 0.04

0.08 0.03
0 0.03
0.27

ACT SATV

0.03

0.04

0.22

0.18

SATQ

Bip(lowZUpper™

©
~



Correlations with gender

- log(10) p of gender

0.10 0.15 0.20

0.

0.00

15 20 25

10

Manhattan Plot of gender

_ o) o

HOUNTAMONT ML
<<<oOoOWWwWzZzZ000

Manhattan Plot of gender

TTTTTTTTTTTTITTTTITTITTTTIT T
AN AMONO ML
Al A A A NNN

Correlations with education

- log(10) p of education

Manhattan Plot of education

0.10 0.15 0.20

0.

0.00

Manhattan Plot of education

25

20

15

10

o % o o
o o oo

HOUNTAMONT ML
<<<oO0oWUWzZzZ000

OO

% ooP O P
| 0600% 006 - - - 02 - -

TTTTTTTTTTTTITTTTITTITTTTIT T
AN AMONO ML
Al A A A NNN

Correlations with age

- log(10) p of age

0.10 0.15 0.20

0.

0.00

15 20 25

10

Manhattan Plot of age

HOUWNTAMONT ML
<<<oOoWWwWzZzZz000

Manhattan Plot of age

TTTTTTTTTTTTITTTTITTITTTTIT T
AN AMONO ML
A A A A NNN



Manhattan Plot of education Manhattan Plot of age

Manhattan Plot of gender

° e o |
"
o® o \ o -
"
1
o0 ! 000
1
"
o oo o" o -
1
1
0 0 00 0! -
T T T T T
020 ST0 0T0 S0°0 000
abe yum suonepii0d
o0 @ ° -
"
1
1 @D (o] —
"
1
e o o0 |
1
"
" 0 @ O
1
1
[ ! @o |-
T T T T T
020 ST0 0T0 S0°0 000
uonednNpa Ylum suone|ailod
° | o o0 |
"
o o o . o o
"
1
° o0 '00 -
1
"
oo o"o o -
1
1
0O 0 00 o ! -
T T T T T
020 ST0 0T0 S0°0 000

Japuab yum suone@10d

ssauuado

wsiononau

uoisianellxa

SNONU3IdSU0d

2albe

ssauuado

wsiononau

uoisianellxa

SNONU3IdSU0d

2albe

ssauuado

wsionoinau

uoisianellxa

SNONU3IdSU0d

2albe

Manhattan Plot of education Manhattan Plot of age

Manhattan Plot of gender

° @q

"

oo o ol

"

1

oo @

1

"

o oo o

1

1

o 0 0 o o

T T T T T T

G¢ 0¢ ST 0T S 0

abe jo d (01)bo| -

@ oo,

"

@0

"

1

eoo®@

1

1

1

oap

1

1

o @

T T T T T T

G¢ 0¢ ST 0T S 0
uonreonpa Jo d (0T)bo| -

° @p

"

o o 06

"

1

° @o !

1

"

cooo d

1

1

[ © o0 0 o X

T T T T T T

G¢ 0¢ ST 0T S 0

Japuab jo d (0T)bo| -

ssauuado

wis1o104NaL

uolsianelx

SNONUBIJISU

2albe

ssauuado

wis1o104NaL

uolsianelx

SNONU3IJdSU

2albe

ssauuado

wis1on04NaL

uolsianelx

SNONU3IJdSU

2albe



Manhattan Plot of education Manhattan Plot of age
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Plot of standardized residuals
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