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File Edit View Data Transform N — 209 4:,5 KIdS Weight.sav

SH = 0
|
weight -1 S 39.00 17
1 e ziéfdﬁlt I | Frsauency 40.00 3
e PV, valid  24.00 1 41.00 g
3 | 3400 26.00 1 42.00 17
T | 35.00 i;-gg z 43.00 12
= 36.00 30.00 4 :;gg 1:
| 6 39.00 '
, | 31.00 3 46.00 9
2 B 37.00 32.00 4 47.00 7
| 8§ | 41.00 33.00 5 48.00 2
A 42.00 34.00 17 49.00 9
10 37.00 35.00 8 50.00 3
11 26.00 36.00 g 51.00 1
T 31.00 37.00 19 52.00 3
e a— g 38.00 5 53.00 1
10/18 Total 209
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Gl Ly awd) clih 3 WS Cuesy claaliall (i jis alali a
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4 55V el (gl ST Jsaall o) 1 gl @) 3) Jlia A

w s - S' S i = = Frequency
el ( Aiad) 3 3] _5‘) 4"\)%'“"‘5\ {jhj‘ u‘\. Valid ~ 23.00- 27.00 4
.cut points akdll Llay o 28.00 - 32.00 17

Uadl (g glall aal) g8 (Width) 358l o e N 33.00- 37.00 58
i . . X ) ’ 38.00- 42.00 64

. Judl e (34 iy sa o " | 43.00- 47.00 47
Lol e SIS 27.5 s L Jaka ()9 = yddl )Y 48.00+ 19
Total 209

akall 138 () s ety 08 4 )

[22.5,27.5[, [27.5,32.5], ..., [47.5,00] _a il dbail) 3 52a1
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SIS G gl Sl Jgandl Gl il
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2 Ll (A Slasheall L8 Ua Julb e 4
oy Clall oda & auia gl juaiall a8 oL 28.00 - 32.00 17
e sleal Ltid 28 €D R ) 3 P i "
il fag] ‘\-‘lﬂj‘ ally dalxiall 43.00 - 47.00 47

48.00+ 19

Total 209

gl (b el il (5 ) S5 )58 Jean el 4AS (e alSE Y
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Transform Analyze Direct Marketing Graphs

|

-5

Ll

a Compute Variable...

Count Values within Cases...
Shift Values...

Recode into Same Variables...

Recode into Different Variables...

@ Automatic Recode...

[p2 Visual Binning...

[ Optimal Binning...
Prepare Data for Modeling

B4 Rank Cases...

& Date and Time Wizard...

Create Time Series...

@ Replace Missing Values...

@ Random Number Generators...

Diwmn Darmndima Tramefarrme
' ~un :“>:‘!l~_.lfx:1 I Tanstorms

13/18

S Ve B [ |

Select the variables whose values will be grouped into bins.
- Data will be scanned when you click Continue.

The Variables list below contains all numeric ordinal and scale
variables.

Variables: Variables to Bin:

& weight |

Limit number of cases scanned to:




) S ) gill 12 Gl

£ Visual Binning TN d 1T 2 T - 2|

Scanned Variable List: Name: Label:
& weight Current Variable: |weight | | |
Binned Variable: [newweight | [weight (Binned) ]
Minimum: |24.00 | Nonmissing Values = Maximum: |53.00 |
r T T T ‘ v A
2400 2705 301 3348 3621 30.26 4232 4637 4842 5147 5453
2553 2858 3183 3488 3774 4070 4384 4630 4095 5300

Enter interval cutpoints or click Make Cutpoints for automatic intervals. A cutpoint value
* of 10, for example, defines an interval starting above the previous interval and ending

Grid: - at10.
: Value Label || rUpper Endpoints
Cases Scanned: 209 - R A
Missing Values: |g === © Excluded (<)
Copy Bins
| From Another Variable.. |

To OtherVariables..

"] Reverse scale

14/18
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!

@ Mate Cutpoihts i - = g

® Equal Width Intervals
~Intervals - fill in at least two fields

First Cutpoint Location: [ 2300

Number of Cutpoints: |g

Width: 5.000

Last Cutpoint Location: 48.00

Equal Percentiles Based on Scanned Cases

rintervals - fill in either field

Number of Cutpoints

Width(%)

Cutpoints at Mean and Selected Standard Deviations Based on Scanned Cases
B +- 1 Std. Deviation
B +- 2 Std. Deviation

B +- 3 std. Deviation

E s T .

. Apply will replace the current cutpoint definitions with this specification.
~ Afinal interval will include all remaining values: N cutpoints produce N+1
intervals.

15/18 . R — )
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@ Visual Binning

e eEr JIa N . ==

Scanned Variable List:

& weight

Name: Label:
Current Variable: |weight ] | |
Binned Variable: [newweight | [weight (Binned) |
Minimum: |24.00 Nonmissing Values Maximum: |53.00 |
2400 2705 3011 3316 3621 23026 4232 4537 4842 5147 5453
2553 2858 3163 3468 23774 4079 4384 4629 4095 53.00

- Enterinterval cutpoints or click Make Cutpoints for automatic intervals. A cutpoint value
' of 10, for example, defines an interval starting above the previous interval and ending
Grid: at 10.

Cases Scanned: |209 [ Value | Label || rUpper Endpoints
[; | ggggg Included (<=)
Missing Values: .000
; - 3 | 33.000 © Excluded (<)
Copy Bins 4 — 38.000
‘ = |5 | 43.000
From Another Variable 5 | 43.000.
To Other Variables.. 7 | HIGH
- =1 |8 || Reverse scale

l

16/18




1| Binning specifications will create 1 variables.

£

Analyze DirectMarketing Graphs Utilities Add-ons Win

Reports »
Descriptive Statistics » Frequencies...
Taples ’ Descriptives...
Compare Means » 4 Explore
eral Linear Model b ~ m ' -
General Linear Mo @ Crosstabs ﬁ Frequencies -|
Generalized Linear Models » k1 !

: = Ratio... Variable(s). Statistics... |
P LECMa0e = A & weight 7l weight (Binned) [ne... | ——
Correlate > A T PO 1 @ gender :

PR
Regression » S8 A A
I nnlingar | 3 I-; | A ﬁ

Display frequency tables

17/18 P
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Cumulative
Frequency | Percent | Valid Percent Percent

Valid 23.00-27.00 4 1.9 1.9 1.9
28.00-32.00 17 8.1 8.1 10.0
33.00- 37.00 58 27.8 27.8 37.8
38.00-42.00 64 30.6 30.6 68.4
43.00- 47.00 47 22.5 22.5 890.9
48.00+ 19 9.1 9.1 100.0
Total 209 100.0 100.0

A 5 4S5 ged trdll o jall Ll

SPSS zeli 3 aladily Lilaa Yl Jidadl 1l

B84 e clall o kel gl o JaaY
(Adedl) 3 53a01) 27,5-22,5=5 Wiy (4 dail) 3 gaall) 27-23=4 ¥
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Frequency

Zfi — N =209 Valid  23.00- 27.00 4

28.00 - 32.00 17

33.00 - 37.00 58

38.00 - 42.00 64

.subscript (or index) (Aaudl Jadall 1) se 43.00- 47.00 47
48.00+ 19

Total 209

[a—0.5b +0.5] & adedll 252l [,b]
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Pie chart (5_aill) 5l Jakada Y of
el g Aladiall ) purial) Jaiadl (5|ice5) CA\)& & e b_ab.\ Py

A ol el Culs

.(categorical variables 4l Laayl 4 il <l jaxiall se i)

1 I
}'l Variable View |

kids weight_extended.sav

hd v _ |! g !I‘

. - & » -

X J 2 Value Labels

@ Value Labels ® w o ~ wm
rValue Labels
Value: |
Label: |
1.00 ="boy"
2.00 ="qirl"

(oK _|(cancel ][ Heip |

rValue Labels—

| Value: |

Label: |

CHange |14 00 = "Lebanon”
Remoave |5.00="Palestine”

1.00 ="Irag” >
2.00 ="Jordan”
3.00 ="Syria”

6.00 ="Iran”

[aQ,K _] [Can.CQL] [.t.'e.'.e ]
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Graphs Utilities Add-ons Window He
il Chart Builder...
Graphboard Template Chooser...

z (
" Legacy Dialogs b F
; : ERSPeSa .“....,..w : —' - _ , ,
(@ et [@owviee TVRENIGT ey SR
o a[ Variables: Chart preview uses example data
0 Before you use this dialog, measuremen ; — -
variable in your chart. In addition, if your cf f weight
value labels should be defined for each c| | | g’ gender I
- ol newweight
ress OK to define your chart. &) country
Press Define Variable Properties to set
labels for chart variables.
§Don‘t show this dialog again
|
‘.“ ——1| | | Setoolor o esemmne
#an & z
Gallery
Choose from:
Favorites
Bar
Line
Area
6/26 PiefPolar
Scatter/Dot
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File Edit View Data Transform |Insert Format Analyze DirectMarketing Graphs Utilities Add-ons Window Help

SHel B e §ELF QOO ERPER

=] E&] Output
...... . Log
g {& GGraph
() Title gender

M hoy
H girl

-5 Active Dataset
“# (1] Graph

7/26
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File Edit View Options

Elements

Help

o o EXYkROEBsE =N

LK C=@L

S

a3z G

E bip, Gl o 2l 9

[=] Properties Window Ctrl+T
Select
Bring to Front
Send to Back
Copy Chart »
) ]_, Add Title

I__, Add Text Box
T=. Add Footnote
B8 Hide Legend
Lis, Show Data Labels

9 Explode Slice Show Data Labels

( ~Effect ~Angle

- 1 1 1 1 l Tt
9 Shadow T
| o2 -
Depth (%): |5 A

—~Position Slices

First slice (clock position):

-QOrder of Slice

Clockwise
Counterclockwise

Distance

w 1
o 0
1 (NN}

Closer (1)
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gender

M boy
M girl

_&Bé&uocuqasdg‘}g\j&ﬁééagjiﬂ\Mw&ﬁjﬂkﬂ\w‘)
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#2 Chart Builder
4 el

R da

Variables:

Chart preview uses example daia

& weight
&> gender
ol newweight

o country

Count

Set color

[ Iraq
[ Jordan

L B T

.........................................

.............

Choose from:

Elemeqt___

Favorites
Bar

Line

Arega 4_
PiePalar
Scatter/Dot
Histogram
High-Low
Boxplot
Dual Axes

Valid
country N
weight Iraq 20
Jordan 32
Syria 12
Lebanon 13
Palestine 15
Iran 9
Malaysia 17
Algeria 9
Tunisia 10
Eaqypt 13
USA 13
Morocco 12
Germany 9
Taiwan 9
Indonesia 7
10/26 ool 2
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country

.lraq

B Jordan
Csyria
BWLebanon
[Cralestine
Hiran
Elmalaysia
UAlgeria
O tunisia
MEgypt
Husa
Cmoroceco
.Germany
Otaiwan
B indonesia
.Japan
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#2 Chart Builder

Variables:

Chart preview uses example data

s

& weight
&5 gender

ol newweight

&5 country

Hlrag
[ Jordan

[, e

]

]
-

_ 1

Irag Jordan A [More...]

&5 countny

Gallery | BasicElements Groups/PointlD  Titles/Footnotes

Choose from:

- ﬁ_| Element
| Properties...

Favorites
Bar

Line

Area
Fie/Paolar
Scatter/Dot
Histogram
High-Low
Boxplot
Dual Axes

ol

bl 1

iy

& .

12/26
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[ Paste ” Reset ”Cance]” Help ]

:Bar chart
saecl JS5 e Ay
saclia (bars or bins)
Ay gl Cililisey Lgin Lo
G\ IRV SO | I PPl 1 K
(R s ol Tand) Ll
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40—

Count

Iraq Syria Palestine Malaysia Tunisia
Jordan Lebanon Iran Algeria Egypt

Germany Indonesia
Morocco Taiwan Japan

country
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Histogram St z Jaal) Ll
Lily el il cilaaline Jiiail aaddiisall bl av )l s

— _..“.;.,..w = - .
e e &
Variables: Chart preview uses example daia
& weight I
&> gender
,{l newweight || _______
&> country
g
il
x

No categovies (scak

Choose from:

Favorites
Bar
l Line

Area
Pie/Polar
Scatter/Dot

High-Low
Boxplot
Dual Axes
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Frequency

20.0
15.0
10.04
5.0
=
00 T T T T T
20.00 30.00 40.00 50.00 60.00
weight

Mean = 39.6459
Std. Dev. = 5.75535
N =209
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X-Axis1 (Bar1)
Y-Axis1 (Bar1)

[ #@ Element Properties: Set Parameters ~Statistics
i ¥ Variable: ¢ weight
i ~Anchor First Bin §t§tlst|cz

@: Automatic

© Custom value for anchor:

Display normal curve

1

- I FBin Sizes

© Automatic Il Dispiay error bars
@ Custom ~Error Bars Represent

lrasaryr e ot

@ Number of intervals: |6

|

|

|

|

|

l Confidence intervals
{ Level (%) 95

|

e e

© Interval width: . @ Standard error
Multiplier: {2
Denominator for Computing Percentage ———— Standard deviation
|

e : = Bar Style:
o | _cancel) . Hob, ) =,
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Frequency

60.0-

N
2
o

1

20.07

0.0~

20.00 30.00 40.00 50.00

I
60.00

Mean = 39.6459
Std. Dev. = 5.75535
N =209
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& Chart Builder
£ Buildes

Variables:
f weight

o cc.)-uﬁtn'f

Chart preview uses example data

_______ -

—— ! <2300 2300-27.00 [More..]

<2300 ]:j
-

B 23.00-27.00

L e Y W Y e ta ot

.............

Gallery | ¢

Choose from:

Favorites

Bar

Line

Area

Pie/Polar

Scatter/Dot

l High-Low
Boxplot

Dual Axes
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Frequency
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40.0
20.0
00 T T T T T
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weight
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Count

60

207

T
<23.00

| | | | |
23.00-27.00 28.00-32.00 33.00-37.00 38.00-42.00 43.00-47.00
newweight

T
48.00+
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#2 Chart Builder

Eoria e g

r
@ Element Properties

Variables: Chart preview uses example daia Edr Fropeiies of
& weight kit
& gender X-Axis1 (Areal)
ol newweignt ||| ______ Y-Axis1 (Areat)
&> country i s
; Al cotatistics
| @ Element Properties: Set Parameters = M
| € A -
i 2
Y - ~Anchor First Bin > |
@ Automatic [ SetParameters... |
: Custom value for anchor:
No categories (scake _Bin Sizes
variabe)
© Automatic
® Custom
= @ Number of intervals:
Choose from: E:'
Favorites © Interval width:
Bar — 1
Line m Denominator for Computing Percentage
Area = & S ah &
Pie/Polar |Grand Total
Scatter/Dot
Figh-Low | comtove) fugancel) (giisip. ] =
Boxplot = — == 5
Dual Axes nterpolate missing values
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Frequency

60.0-

P

o

o
1

20.09

00

|
20.00

30.00 40.00 50.00

weight

J
60.00

Mean = 39.6459
Std. Dev. = 5.75535
N =209



o] Chart Editor
File Edit View Options Elements Help

oo EXYRABE B lEK ClemL BEBII B U
B T o A L

Mean = 39.6459
Std. Dev. = 5.75535
N =209

v
WERATOWER

o3
DO

60.07

e
WERAATOW Y

o3
DN

[=] Properties Window Ctrl+T
Select >

r—r—————
WO

T
.

Bring to Front
Send to Back

&
o
o

|

e

r
.

Copy Chart
1L, Add X Axis Reference Line
b Add Y Axis Reference Line
= Add Title
[= Add Annotation
| Add Text Box
L. Add Footnote
B Show Grid Lines
[_1 show Derived Axis

B8 Hide Legend

Frequency

20.07

[&. Transpose Chart
Lis, Show Data Labels
l~. Add Interpolation Line

23/26

[& Show Distribution Curve
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Frequency

60.07

40.0-

20.07

0.0-

20.00 30.00 40.00 50.00

weight

I
60.00

Mean = 39.6459
Std. Dev. = 5.75535
N =209



Cramtfditr . ww S E—

File Edit View Options Elements Help
oo EXYRaABS M LK ClEmL il &I
r ~ ~ B I == = Al —t

B W 2R e

Mean = 39.6459
Std. Dev. = 5.75535
N = 209

=] Properties Window Ctrl+T
Select »
Copy Chart

L, Add X Axis Reference Line

= Add Y Axis Reference Line

=, Add Title

|= Add Annotation

| Add Text Box

E. Add Footnote

:::: Show éria Lines

| 1 show Derived Axis

24 Hide Legend

i:_—.; T[an;pose Chart

/] E{, A(;d Markers

L_{ Add lgierpolatk;n Line

ahs = = L, show Distribution Curve

60.01

Frequency
5
©

20.0°1

weight

R,

25/26 H:375, W-468.75 points |
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Mean = 39.6459
v Std. Dev. = 5.75535
80.0 N =209
60.0-
b
o
c
Q
=3
o
2 400+
|1
20.0
0.0-

1
20.00 30.00 40.00 50.00 60.00

weight
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Central Tendency Measures 4238 4l 4 i) (ulia
(CTM '_u<aisl) Central Tendency Measurements

e OS] aza

Measures of Central Location

Descriptive statistics || .. (x5 (wisse ) daei Las
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3+3+4+3+8+9+8+7+3+10+20+4

raw data akid) Ghall (obuad) Jaw sial) (|

>,

X bar ey &8s X =izt s daugiall o) X, X, X

N

1O s il LY ey JUial 3352l

X =6.83
12 .
SPSS (2
Descriptive Statistics -
Minimum | Maximum Mean Std. Deviation
VAROODOO1 12 3.00 20.00 6.8333 491442
Valid N (listwise) 12
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13 : VAR0D0O1 |
'VAR00001
1 3.00
2 3.00
3 4.00
4 3.00
5 8.00
6 9.00
7 8.00
8 7.00
9 3.00
10 10.00
11 20.00
12 4.00

| Analyze DirectMarketing Graphs Utilities Add-ons W

Reports » ==
= Descriptive Statistics * | [EZ Frequencies.. 2
— gdumes ¥ Descriptives... L
|| Compare Means » A, Explore Il
General Linear Model S = ;rosstabs
Generalized Linear Models » -R- :
atio...
Mixed Models » =
Correlate » ER¥lots
Regression » g
»
#2 Descriptives
Variable(s):
TL
& VAR00001 |

|| Save standardized values as variables
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(Rl Alia) g Shaal (g sall i e jue 10ia

Xi fi Xifi X, 7
3 1 12 3 1
1 2 8 4 2
i 1 7 ] 7 1
8 2 16 T\ © 8 2
9 ] 9 9 1
10 ] 10 10 1
20 ] 20 20 1
T 12 82 2 12
>
f.X.
X =1L _52 _ 6833
1
>,
=1
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X | f Data Transform Analize Direct Marketing :ui.a. LaS SPSS ué

3.00 4.00 (1 Define Variable Properties...

4.00 2.00 24 Set Measurement Level for Unknown...

6.00 2.00 | |z CopyData Properties...

9.00 1.00 | =R New Custom Attribute.

7.00 71-00 & Define Dates...

10.00 100 Define Multiple Response Sets...

-~ s N =

Validation >

20.00 1.00

E& Identify Duplicate Cases...
F |dentify Unusual Cases...
() Sort Cases...
Sort Variables...
Transpose...
Merge Files >
B3 Restructure...

ER: Agaregate...
Orthogonal Design »

7%, Copy Dataset

&= SplitFile...

10/19

@ Select Cases...



.
@ Weight Cases

& x

© Do notweight cases
© Weight cases by

m Frequency Variable:
&1

Current Status: Do not weight ¢

i@ Descriptives

Variable(s):

& x

("] Save standardized values as variables

[

Descriptive Statistics
Minimum | Maximum Mean Std. Deviation
X 12 3.00 20.00 6.8333 491442
Valid N (listwise) 12
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Kids weight_extended.sav
r@ Descriptives @

Variable(s):
&> gender & weight \
Jll newweight
&> country

|| Save standardized values as variables

Descriptive Statistics
M Minimum | Maximum Mean Std. Deviation
weight 209 24.00 53.00 39.6459 5.75535
Valid N (listwise) 209
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File Edit View Data Tra

Analyze Direct Marketing Graphs Utilities Add-ons W

Reports
% H E-T':-] . Descriptive Statistics

' Con @ ES

’ Frequencies...
15 SNOHT001 Tables b Descriptives...
VAROOOQ] Compare Means » A Expiore..
1 3.00 Canarall inaar Madal b
2 3.00 = : —
| # Frequencies: Statistics u
3 400
i ~Percentile Values ~Central Tendency 2
4 3.00/1) | = quares iiea =
5 8.00 ["] Cut points for: 10 equal groups Median Variable(s):
["] Percentile(s): Mode & VAR00001
6 9.00 o &
7 8.00 —
| Change |
8 700 fBemo; | l
9 3.00
10 1 000 ' [ Values are group midpoints
| ~Dispersicn Distribution
11 20'00, [] std. deviation [~] Minimum Skewness :
12 400 ["] variance [] Maximum Kurtosis | j w W
Range [[] SE. mean l
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Statistics
VARO0001
N Valid 12
Missing 0
Mean 6.8333
Median 5.5000 . .
Mode 3.00 SPSS 4zl Q\M\

categorical

Bl

count
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abue Jeaie o N Lanas A ilaalin apudl]
Y glaall Al il e

e e G (1
| =1+ 3.322 log(N )

\§ 14279 5 Bacteria.sav :J%a
Herbert Sturges 1882-1958 L8 data Jgsdell Jiiall 438 15 ZUs5 1A

| :2[%\ﬂ o) s (2

=2/ {10000 |=2*[21.54]=2*%22=44 | Bacteria.sav :Jt
.Rice 3acld 38 5458 44 ~Uias |
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(Mt) Al ul8a

Dispersion (Scatter, Variability or Spread) Measures

A gludie Claaliall pren cuilS 1) iall g il e dlac] a
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; Range s ;Y
s) L yral g claaliall (e dad ST G GA 5
range (X ) = max(X;)—min(X.)
(0 Rl i S o) i) 5t I
3,3,4,3,8,9,8,7,3,10, 20,4
range (X ) = miax(Xi)—miin(Xi )=20-3=17 sec.

Variance ¢l (Ll
uAc-‘iyijA O “ﬂdiaﬂg S [PALY c&%yd\‘éé 33 ga gall cidnl) AS e i (wbisa
Claaliad) ol y8 de Sy € laidl J8 WSy il Jas sia e laalinl byl
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g% = il acinall G (e 4y saiia (sample) e Gl
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s WY ) ) Sl
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s Jall G jady) L
Standard Deviation (std., sd., std. deviation)

> (X, —X_)2 ) colll a3l 53 sa

S:\/?:Vizl

2 kids weight.sav [DataSetl] - IBM SPSS

N -1

:‘_il.ib'i\ O3s) Jua SHE
1) s 7 "

s? =33.124 kg2 e —

43.00
44.00
34.00
35.00
36.00
39.00
37.00
41.00

0SSl g =
s =+/s2 =5.75 kg

|
W oo ~N O ;M s W N -

42.00
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Analyze Direct Marketing Graphs Utilities Add-ons W

ids weight_extendeKd.sav

Reports > =0 T B

Tabies ¥ Descriptives...
Compare Means 3 ‘% Eions _
general Linear Model 4 _Qrosstabs... l@ Descriptives: Options g %
Generalized Linear Models » }
5 @ Ratio... Mean ] Sum Variable(s):
Mixed Models > i i & weight
% P-P Plots... [{ | [Dispersion - ’
Luitelate y @ Q-0 Plots Std. deviation [] Minimum
Regression » o variance [ f G
Range [] SE. mean
~Distribution
[7] Kurtosis [ Skewness
~Display Order |@rdized values as variables
Alphabetic ‘
Ascending means ’
1 Descending means
(continue ] ( cancet | Heip |
Descriptive Statistics
N Range Mean Std. Deviation | Variance
weight 209 29.00 | 39.6459 5.75535 33124
Valid N (listwise) 209
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%t

weight “ gender

oo T, JEBY) 3y il 43S, de 5 i

1
o~ 4 L 4
7 | “oo ey aa e GLY) 5 oSl
3 34.00 girl
35.00 qirl Analyze Direct Marketing Graphs Utilities Add-ons W
5 36.00 girl Reports » o
6 39.00 girl Descriptive Statistics ’ Frequencies... |
7 37.00 girl Tables " | [ pescriptives...
8 41.00 girl EomDZE Mean: Y | & Explore..
E 42 00 girl General Linear Model > @ Cinaatibs
S — ﬂ_:'M ~— Generalized Linear Models : éatio...
#3 Explore ; P-P Plots...
Dependent List: y | EdoaPiots..
ol newweight & weight '
&> country @
Factor List:
@ [&) gender
= Label Cases by:
2l |
r Display
@ Both © Statistics © Plots
10/17 | Baste ][ Reset || Cancel || Help |




Descriptives
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gender Statistic | Std. Error
weight hoy Mean 40.4344 53707
95% Confidence Interval Lower Bound | 39.3712
forMean Upper Bound | 41.4977
5% Trimmed Mean 40.5000
Median 40.5000
Variance 35190
Std. Deviation 5.93211
Minimum 24.00
Maximum 53.00
Range 29.00
Interquartile Range 8.00
Skewness -107 219
Kurtosis -.346 435
girl Mean 38.5402 57219
95% Confidence Interval Lower Bound | 37.4028
for Mean Upper Bound 396777
5% Trimmed Mean 38.5619
Median 39.0000
Variance 28.484
Std. Deviation 533702
Minimum 26.00
Maximum 49.00
Range 23.00
Interquartile Range 7.00
Skewness -101 .258
Kurtosis -.366 511
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r s bal) il Ay J g cdaadla
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el A dalagll

Vi: X, ——scX, s ——— |[cls

o O Jsadall laaliia (amea () gl e (Zok Sl) aen o) o
_ijpsiaj\\bgj QS‘)LyLAJ\L_é\vyaiﬁg\zkne§ (e
Vi:xi%(ﬁxi e S5~~~ — S

Kids weight_extended.sav :Jta
weightP10=weight*10 , weightM4=weight-4
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Transform Analyze Direct Marketing Graphs

Z Compute Variable...
Count Values within Cases... |

Shift Values... _
[ Recode into Same Variah @Compute Variable
Recode into Different Vari
Automatic Recode...

Target Variable: Numeric Expression:
weightti4 | - [|weight4

fb2 visual Binning...
[ Optimal Binning... ype & Label...
Prepare Data for Modeling m i | | & “

' ender
. %E Rank Cases... ﬁ gewweight Function group:

All
e i ) (e (s i I
CDF & Noncentral CDF
2[4 Replace Missing Values | w w W w w W Conversion
@ Random Number Genera w H w w w Current Date/Time

@ Date and Time Wizard... & country

iad| Create Time Series...

; Date Arithmetic
B Run Pending Transforms | H Il i \ Date Creation =
| Delete I ~_ Functions and Special Variables:

@(optional case selection condition)
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| Compute Variable

Target Variable:
[weightP10 |

& weight
&> gender
,{I newweight

&> country
& weight\4

Numeric Expression:

weight * 10

Function group:

All

Arithmetic

CDF & Noncentral CDF
Conversion

Current Date/Time
Date Arithmetic

Date Creation

Functions and Special Variables:

(opti_t weight gender newweight country | velght=1u
ol | 1 43.00 boy  43.00 -47.00 Iraq 39.00/ 430.00
‘ [ \ 4400  boy  43.00-47.00 rag 4000 © 440.00
=1 N grl  3300-37.00  ag 3000 340.00
[ 4 35.00 gil  33.00-37.00 Iraq 31.00 350.00
[ = 3600 gl 33.00-37.00  lraq 32.00 360.00
6 39.00 gl 3800-4200  Iraq 35.00 390.00
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Analyze DirectMarketing Graphs Utilities Add-ons W
Reports > E = =R
Descriptive Statistics » Frequencies... !
i : - %] Descriptives, prati-uianau, Wit
@ Descriptives: Optlons
Compare Means » A, Explore
General Linear Model p - Mean ] Sum . .
= BE Crosstabs... ZaaDie(s).
Generalized Linear Models » =5 . ~Dispersion g weight
Mixed Models r Ralp.. P T Minimum MLy
P-P Plots... & Variance [ Maximum
Correlate » £ DRange Fl SE mean
Regression p | U0,
’ ~Distribution
| ] Kurtosis [ | Skewness
'| rDisplay Order Jlues as variables
| | @ variaple list I [ ][ ; ][ ]
' Alphabetic —— . =
Ascending means I TETTOU
Descending means 450.00
340.00
(Gontinue|_cancel || _Hetp | s o
440 00
Descriptive Statistics
N Mean Std. Deviation | Variance
weight 209 39.6458 5.75535 33124
weightv4 208 35.6459 5.75535 33124
weightP10 209 | 396.4593 57.55348 | 3312.403
15/17 Valid N (listwise) 209
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ids weight_extendeKd.sav :(1)nA

weightm10=weight-10 Ol gaiall ¢l
weightp5=weight*(-5)

Lo (Jlsialls Jaus gl 5 Joss giall) 4338 sall de Jill Gunlie @i as

?(Lﬁj\:uud\ al iyl g ol 3'?‘\) i) anlsa e \JL:.\ Lﬁﬂ\ PerEiil

oeriall (10) 1880y s J) giall g o gl 5 o gial) (p JS Al Gl daadl

weightp5 il (-5) 2 < a5 cweightm10
paiall (B) o pia g cweightm10 erdall Lewss Cugy Gl anlaa Lain
.weightp5

Statistics
weight weightm10 weightps
I+ Walid 2049 209 209
Missing 0 0 0
fdean 39.6459 2064549 | 1982247
Median 40.0000 30,0000 | -200.0000
Mace 37.00 27.00 -185.00
Std. Deviation A THER35 5. TH535 2BTTETS
16/17 Wariance 33124 33124 B2E.101
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Z values (z-scores or standardized values)

X-X [ A\ oy e oy
Z =—— ihinily oo X Jpaiall 4y laddl oall )

z; =% . vi=12,..N

S

L] v

K ji

z=0, SD(2) =1 O Ay
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kids weight.sav Jt
weightz=(weight-39.65)/5.76 :Jsaiall ¢l

weight_ | u;.r:_aightz

X =39.65 kg 1 43.00 58
2 44.00 76

SZ _ 33124 kg 2 :E‘;:-_ 34.00 -.98
4 35.00 - 81

\SL 36.00 63

6 | 39.00 11

I, 7 37.00 - 46

N 41.00 23

i P, 42.00 41

=¥ 37.00 46

11 26.00 237

Va3 31.00 -1.50

4/11 13 42.00 41

d A M La el



. .
¥ Descriptives

=

&> gender
& weightz

£y

Variable(s):

& weight

| Save standardized values as variables

-—

ptions
]
I!!! H."'I E! !
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rJUlY) o) 3ol Jha A

weight | gender |  weightz | Zweight ||

1 43.00 boy 58 58277
44.00 boy 76 75653
34.00 girl -.98 -.98099
35.00 girl - 81 -.80724
36.00 girl - 63 - 63349
6 | 39.00 girl 11 - 11223
37.00 girl -.46 -.45973
41.00 girl 23 23527
9| 42.00 girl 41 40902
37.00 girl -.46 -.45973
14 | 26 00 Airl 2 a7 297100



t3 Frequencies: Statistics

t2 Freguencies

Percentile Values
] Quartiles
[”] Cut points for:

[T] Percentile(s):

|
equal groups

1

Central Tendency

Mean
["] Median
1 Mode

|D§um

["] Values are group midpoints

& weight
&> gender

28
Statistics...

Variable(s):
& weightz o
& Zscore(weight) [... =
Format...
Boatstap

[¥ Display frequency tables

(0% ) (st ot Careet i |

Dispersion T Distribution —
¥ Std. deviation [ Minimum [C] Skewness s
[”] Variance [Z] Maximum [T] Kurtosis
[C] Range [ S.E. mean L 1.
[ConthEe][ Cancel ][ Help ] I
F = = — =
Statistics
Zscore
weightz (weight)
N Valid 209 209
Missing 0 0
Mean -.0007 QE-7
Std. Deviation 99919 1.00000000
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Normal dlstrlbutlon (Gau55|an)
iS5 g2 iy p b gia Lada Ty 8 X () gl Jsaiall G
o) a4l sl Sl nidl Aalee cilS 1Y) X~ N (g,02) Wilaal
Al (Jaia ) i Jaiall 1S 1)

(Xi—w)?
202 X; E] — 00, +oo[

f(Xi)=0m€

e = 2.718 (Euler’s number)

T = 3.14159.. (pi)
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Normal (or Gaussian) distribution (sadl) (raglad) an 5 gl
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GN2494664L9 zZ oc
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e A  Z
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| N

Carl Friedrich Gaul® (1777-1855)
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sl 2 =22E CN(0,1) B4 X~N(1,02) oS 1

0)
2
Zi

fZ)=F=e"2 ;7€ -+
% 02 Jahig ¢ X mp prodhi 1Y A ggaa adinal) allaa LIS *
(sigma square hat) o2 =2 s(muhat) =X i
4 X~N(X,s2) oS 13

7 = ~N(0,1)
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The empirical rule  4u 23l 3acdl)
(The 68, 95, 99.7 rule)

OB X~N(u,o?) 8 X3 e X, X, X

UF O s U — 0 O st Qlalidl k 68%

U+ 20 sp— 20 Om past Glaliadl (s 95%

U+ 30 s p— 30 O peast Dlalial (6 99.7%
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X455 35X — 5 om st Glaliadl e %68
X 425 5 X — 25 Om e st Glalidl (6 95%

X + 35 5 X — 35 O pa g Slaliall (50 99.7%
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:statistical hypotheses testing (Slaa¥) g2 Al L)
sUan g s allae Jsa dilas) cilel jfinl g YY) L)) Joasl) oo o

Q.q.\;.d\ Sl e o\s.\.mj M}M 4\_14.9 Glaalie PWA % CAS;AJ\

(ol A e cilaaliiall & (e a2 SlL) Alas)

H
lds null hypothesis (4dlaiy) dpia all) 4 jaall 4 jall @Oj
(Ho =l e Ulal) L cleal daia i

Hl

ld s alternative hypothesis (2als (= dll) Abadl 4 @l 4
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:significance level kil Yl 5 siwa 2 @

s ) Ay sinall (5 ginsay XS Lan g) SLERY) o) ja) J 4lad 2ani g
TARy 20 g (A

o adll 1 A das «(type one error) Sy &j-d‘ Cyo Undll PEEN 44
. H, dm.d\ a Al dyaj (WL@A\AL‘JD) H, s j8ll (gad

ﬁ‘u-"-“é
mmwgﬂ\&;ﬁ\}aa 8

WGAJ H UASJ
.e.-.'d‘Je-w‘wJ
a=.01 a=.05 o=.10

Statistical Methods for Research Workers
(1925)
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significance level Al ) g fia 2 9 Sig

(pv j\pvalueM\dJA})Jh&Y‘uAMWwJ

Asinia a9 H uaqur_g_aSUA\@.\s;J\Ua;J\ﬁj
riluda A1) LAl 8 ) 81 MASY A sac Al
Hy (=8, 5 Hy Jai s sig >oc oS W
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1,000.04

800.0+

600.0-

Frequency

400.0

200.0

Mean = 0072782
Std. Dev. = 99126947

N = 10,000

0.0
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data+ N(u,0%) Jas data~N (u,0%) Jd) &

. MY\&Wm

Andrey Kolmogorov 1903-1987

W

Samuel Shapiro 1930-

14/15 Florida International University Martin Wilk 1915-2013
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Analyze DirectMarketing Graphs Utiliies Add-ons w & Explore: Plots - . X

Dependent List:

Reports 2 @ ;;E @ Boxplots————— Descriptive \

: o SRR ’ Frequencies... - @ Factor levels together | | [ Stem-and-leaf | & data
,_ Taples * | [ Descriptives... F Dependents together | | [7] Histogram
Compare Means r Qg Explorel \ None —
General Linear Model » B Crosstabs : _ Factor List:
Generalized Linear Models » o ¥ iNormality plots with tests ;
Mixed Models » Rofes -Spread vs Level with Levene Test
7 P- 2
Correlate » £ Pl @ None Label Cases by:
Regression 2 Spfin i @ Power estimation I
@ Transformed Power: [Natural log -
@ Untransformed bt
(Gontinue | cancel J[ _Help | e || Reset || cancel | Help |
Tests of Normality
Kolmogorov-Smirnov? '
g sig =.2>a=.05
Statistic df Sig. .
F . L g ", T
data 006 | 10000 200 ‘6 yall (el Jaes 1))

ol dll 2 5 H idata ~ N (4 =.007,0° =.983)
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| ﬁ | 8 X~N(,0?)

Ao Plpu—o< X < pu+o]=.68
R Plu—20 <X < p+20]=.95
Plp—30c <X < p+ 30] =.997
ﬂ Pla < X < b] wus 05 1ila
a ) X :.;ﬂ.h)hah;u
SPSS

sz..uud\ Ga:uﬂ\ @J}.ﬂ\ J g e\..\.';l.u\
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4
e

Pl-2 <X <3 X~N(u =4,0%=09)

— — ﬁ +
e REmEmETTTas e

1 —E. DD Target Variable: Numeric Expression:
2 3 D D |area | — |cdfnormal(x,4,3) |
mpesisbel]
£ x v !
cdf.normal(x,4,3)

)

=
cdf: el
Cumulative et

distribution
function

All -
RO - i
i = 4 . 6 CDF & Noncentral CDF
Conversion
= 1 2 | E Current Date/Time
Date Arithmetic
| a . ) Date Creation =
“ % ‘ N Functions and Special Variables:

s
=
=

L&
)

R

E{optional case selection condition)
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3 Al 5 -2 (g pa o8 Glaliall (e 3504
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/
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X
2.00
1000000.00
-1000000.00
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Z~N(0,1)
X—u &
p (z < z(4) = T) — 4 iy
;| 00 01 pa bl dkps . &S vig\ 08 - 09
0 @D S040  S080 5120 .S160 .5199 .5239 .5279 .5319  .5359
kY 5438 S478  SS17  .SSS7 5596 .5636 .5675 .5714  .STS3
51 5793 5832 5871 5910 .5948 .5987 6026 .6064 6103 614l
3| 6179 6217 6255 6293 6331 6368 6406 6443 6480 6517
2| ‘6554 6591 6628 6664 6700 6736 6772 .6808 .6844 6879
P(Z < ()) 5| 6915 6950 6985 7019 .7054 7088 7123 7157 7190 7224
— o | 7257 7291 7324 7357 7389 7422 7454 7486 7517 .7549
S 1 7580 7611 7642 7673 7704 7734 7764 7794 7823  .78S2
‘s | 7881 7910 .7939 7967 .7995 .8023 .8051 .8078 .8106 .8133
o | 81so 8186 8212 .8238 .8264 .8289 8315 8340 .8365 8389
10| 8413 8438 8461 .8485 8508 .8531 .8554 .8577 .8599 862l
11| 8643 8665 8686 8708 .8729 8749 8770 8790 8810  .8830 -
1> | ‘8849 8869 8888 8907 8925 .8944 8962 .8980 8997  .9015
131 0032 9049 9066 .9082- .9099 .911S 9131 .9147 9162 9177
13| 9192 9207 9222 9236 .9251 9265 9279 .9292 .9306 .9319
151 9332 9345 9357 9370 @ 0394 9406 9418 9429  .9441
16 | 9as2 9463 94749484 9495 .9505 9515 9525 9535 9545
17| 9554  0s6a0573 9582 .9591 9599 9608 .9616 .9625 .9633
18 | oaai™ 9649 9656 9664 9671 .9678 9686 9693 9699  .9706
vl 9713 9719 9726 .9732 9738 9744 9750 .9756 9761 9767
)
(Z <1 54‘) 50| 9772 9778 9783 9788 9793 9798 9803 9808 9812  .9817
51 | ‘9821 9826 9830 9834 9838 9842 9846 9850 9854 9857
52| 9861 9864 9868 9871 9875 9878 9881 .9884 9887 9890
53| 9833 9896 9898 9901 9904 9906 .9909 9911  .9913 .9916
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Graphs Utiiies Addons Window Hi ]@C.r:artﬂuil;:‘ier

>
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Correlations
inc_aft inc_bef

inc_aft Pearson Correlation 1 589

Sig. (2-tailed) 000

N 1000 1000
inc_bef  Pearson Correlation Ll‘:"f 1

Sig. (2-tailed) 000

N
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1000

r =0.589
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H :p#0
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beta gne Glaaliall Lal sddalaal) o2 8

Aaslea (X;,y,); 1=12,...,N
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simple linear regression model (equation)
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30 1

101

0 100 200 300
youtube

i = Bo +A,8A1xiA
sales; = o + f1 * (youtube);
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5oa all) Cilasal) anay pail) 1
Peall (Ladd dll) claliall

pair Calaaliall dae Cilaall PEEN
1 0 0
2 3 2.2
3 30 325
4 21 297
5 13 128
L 1Sa etc... oAl A




haall jlani¥l Jalas 1 eald) Ganl
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(e Y X Ol eadall DS -1

Apalsl) Latll e gl gl e JS 18 -2

Sl bl Ll Y1 -3

Aol 5l ualAldl e aisall

Aagdll 5 il Jsaiall saaliall dadll G 381 & el A )
i=12,.., N cusn &=Y, =Y (Ol aldad il

23/28




Analyze Direct Marketing

Graphs  Utilities

Add-ons Window Help

Reports
Descriptive Statistics
Tables
Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Correlate
Regression
Loglinear
MNeural Networks
Classify
Dimension Reduction
Scale
MNonparametric Tests
Forecasting
Survival
Multiple Response

EZl Missing Value Analysis. .
Multiple Imputation

Complex Samples
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}
P
}

b &=

a Linear Regression

relations

Loyl IWaw\gss14_subset_for_classes

[ Automatic Linear Modeling .

b Linear

[l Curve Estimation...

[ Partial Least Squares
[ Binary Logistic...

I Multinomial Logistic

Ed Ordinal...

B Probit...

£ Nonlinear...

[ Weight Estimation_.

[]] 2-Stage Least Squares__

Optimal Scaling (CATREG)...

training.sav Jt

Dependent: .
€0 Statistics...
& prog ¥ | & inc_a |
- Plots...
& inc_oef ~Block 1 of 1
—
Independent(s):
. Bootstrap
& inc_bef =
l.'la Linear Regression: Save
rPredicted Values rResiduals
[] Unstandardized Unstandardized
[C] standardized [] standardized
[] Adjusted [] studentized
[] 5.E. of mean predictions [7] Deleted
[] studentized deleted
rDistances rinfluence Statistics
[] Mahalanobizs [7] Dfgeta(s)
[[] Cooks [] standardized DiBeta(s)
[] Leverage values [ DFit
=== Prediction Intervals [T standardized DfFit
[F] Mean [ Individual [] Covariance ratio
Confidence Interval: 05| %
rCoeflicient statistic
["] Create coefficient statistics
@ Create a new ¢
® Write a new data f
Fil
rExport model information to XML file

| [ Browse... ]

[+ Include the covariance matrix




bl sy Jalas bl Gaad

Model Summaryb

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 589° 347 346 3.77714

a. Predictors: (Constant), inc_bef

_ _ b. Dependent Variable: inc_aft
R=r, =0.589

R? = (R)? = 0.347

. 4 5 coefficient of determination 4adl) Jalaa e R 25

Jsniall a8 S il pe Jieall Jsnciall oy ) Gy giall Al
il

ad b ocadlly el e 34.7% o ol R?=0.347 =34.7%
X =inc_bef Jsidl e Jysue Y =INC_aft Jsaidl
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bl jlaniy) Jilad s ualadl Gasl

ANOVA?®
Sum of

Model Squares. df Mean Square F Sig. ,
1 Regression l";_ ?555.0?9" 1 75565.079 529.556 .000" ,

Residual 14238.272 998 14.267

Total _21?93.351_;‘ 999
SSR=sum of squares due to regression Dl Al o & gena

(regression sum of squares) SSR=7555.079
SSE=residual sum of squares (8 sdl) Undll Cilay yo & sana
SSE=14238.272

SST=total sum of squares S Dl el & sane
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SST=21793.351
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bl jlaasy) Jilad 1 ealadl Gasl

Coefficients?®

Standardized
Unstandardized Coefficients CoefTicients
Model B Std. Error Beta t Sig.
1 {Constant) 1.548 .665 2.329 .020
inc_bef 1.680 073 589 23.012 .000

a. Dependent Variable: inc_aft

0 _ 0 | 40.007
O
§ =1.548+1.680X .
fo)
30.00- o o o
Ho:ﬁlzo V.S. Hl:ﬂl;tO o %8 8 S§ & o
- = 0! O C o] Q Q
sig =.000 < ¢ =.05 X, Vi N ATEE =s
e 0 o o o o o 0 o
Sael 8 8 8 8 275 §
t, =23.012 R E el
0 o o o o o
o = 8 a o 8 o
~ o o Lolid o 1 = o o c o
.DJJJM dtﬁ Q.AJ\)M Mﬂ O;‘ L..S‘ 10.00 g % % g § \
. +5 o o (o] ] o]
i lL ull ala Ay il
-%JM‘ DJJJ‘ Y a0 2.00 10.00 12.00 14.00
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bl sy Jalas bl Gaad

J =1.548+1.680X & bl Jasll jlassVl dlales 13

O @dsi Naie « X =13.5 Al 5l J8 agl ) Wage G o il

3 Ran il 553l Baa sl a4y )5S,

y =1.548+1.680*13.5 = 24.228

Wil = ;&= m| =

=
=
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prog

o R A g A o T R s R o B B ]

inc_aft

12.00
10.00
11.00
18.00
12.00
15 00
13

inc_be{s.nn __R:Esi;___ssunn u-*-“‘jﬂ)ﬂ GF’M" ‘ ?.ij‘

8.00 -4.99000
8.00 -3.99000
9.00 1.32971
7.00 -1.30970
800 01000

Tests of Normality

22

18
q

Kolmogorov-Smirnov_= Shapiro-WWilk N

=]
_g—

Statistic df (Sig. Statistic df Sig.
Unstandardized Residual 051 1000 \ .000 987 1000 .000
_— — — — T _erw——

Jam Gl 138 5 Lk & 558 Y 23 saill ol g )
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J saial § saiall Liaia o
A4 giea WA g SPSS (A () sy Jalre lusy 3 S5 o
(Ol snie (g YY) adl) Lol j¥) 44 sian o
bl sy Jidas 8 A o

Al g g ould o gi pran-ag ) sal S Gnla o
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Box Plot (8 sxuall au

3 Bsaiall any 21 X dsadell (e diie X4, X5, Xy G

N3 s Il 4als min, max s Q,.Q,,Q,,IQR

25th ) 25 I s sl s s first quartile Js¥) 220 :Q,

e s alaliall (e 25% W jly Jle Al 4adl sa 5 (percentile
75% L

50t ) 50 JI s sl 54 5 second quartile SUG 2w ) 1 Q,

e 5 laliadl (0 50% W b e Al 4l g8 5 (percentile
(sl cnile o Qo) ) Lasdll 8 Q, ) 5} 50% e
75t )75 dl s ssall a5 third quartile QA =) 1 Q,

e s Glaliall 1w 75% W jly e Al 4adl sa 5 (percentile
Lsll 358 Lo oy s Qg o 6l 25% i
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Box Plot (3 sxuall au

S sy 54 5 interquartile range xx)l sl 8 IQR
IQR :Qs _Ql

agn e
0,5.6,8.7)14.1,14.1,15,17.2,19.2,09.3, 24.1, 24.7
" N =11

| l l

Ql Q2 Q3

IQR=Q3-Q1 = 19.3-8.7 = 10.6

outliers 4 jziall Cilaalill 5 :dualdl) ﬁﬂ\ K (:\JJM\) R\ A ﬁﬂ\
Iy =[Q1—=3(IQR), Q1 = 1.5(IQR)]  Jlaall ‘paisa dadl Il polaall 4

I, =[Q3+1.5(IQR), Q3 + 3(IQR)] Jlaall fpaa
duald 3alia 4 Q3 +3(IQR) dadll ey saalde S SllA

1778 Auald 4 Qq —3(IQR) (e Jisaalia JS 5 extreme
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BJM\ Calaa il (e ‘U}“‘M L.;@ﬁ e.u:‘)ﬂ_i aalall min, max | i
s 1= [Ql_ 3(|QR)1Q1_1-5(IQR)] BOIEWN] EJB 5 OR
A0 Coaa Ll (e s guema s ¢ 1, =[Q,+L.5(IQR), Q. + 3(IQR)]

Q,—15(IQR) < x. <Q,+1.5(IQR); 1=12,..., N

0, 5.6, rg’._?} 14.1,14.1,(15)17.2, 19.2, 19.3, 24.1, 24.7

l l l duald Y g4 jrie Jadi aa g3 Y
B OY S Jhall 1 b
Ql Q2 Q3 Sl

IQR=Q3 -Q1= 19.3-8.7 =10.6

|, =[-231,-7.2] , 1,=[35.2,51.1]
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#2 Frequencies: Statistics

e |

Percentile Values Central Tendency-

| W Quartiles | | £ Mean |
[7] Cut points for: equal groups | ||§i1|'u"leglari
[C] Percentile(s): | [ Mode '
| ] Sum

[T Values are group midpoints

Dispersion 7 { Distribution T
[7] Std. deviation [—] Minimum | [[] Skewness

[C] Variance ] Maximum ‘ | Kurtosis

"] Range 1 S.E. mean

(Continue] | Cancel || _relp |

IR —14-10-4
1= [Ql_ 3(|QR)’Q1_1-5(IQR)]
=[10-3*%4,10-1.5*%4]=[-2,4]

|, =[Q,+15(IQR),Q,+3(IQR)] = [14 +1.5* 4,14 + 3*4]

—[20,26]
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=
Variable(s): -
& d22_maeduc -ﬁ
|

| Czeset) (cance v |

Statistics
MOTHER'S HIGHEST YEAR
SCHOOL COMPLETED
M Valid 2288

Missing 250
Median 12.00
Percentiles 25 10.00
50 12.00
75 14.00




gss14 subset_for classes STATISTICS.sav d22 _maeduc

|, =[20,26]

highest observation

lowest observation
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18}
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o
=
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14
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Ll
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wn
18]
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LLl
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Box Plot (3 sxuall au )

d13_chlididel

extreme
values in
cases.
2339, 2516,
2180
d1:3_::h|didé|l
|
2339 SEVEN+
2340 3
d13_chlididel
2516 SEVEN+
2517 3
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IDEAL NUMBER OF CHILDREN

4_

2339 2518
*
2180

3rg 64
o
a7

70 87
o
13 B84

128

362 472




Jalae P (e Lagin Bodadl) A83al) 305 Ll ¢ paiinn K, Yy paiia
.Pearson correlation coefficient s=_w Al hals ;Y

Total

X X X 2 (X = )Y — 44 )

17 Total 1
'0 XY otal N

Y.Yoo Yo = ;(Xi—ﬂx)z\/z‘(\(i—ﬂv)z

X X5y Xy i(xf_;)(yf_;)

i=l

j pXY :rxy_

- (e (B0 5

=1 i =

Ue G siall e S lA s related pairs Al g2 ) Cll) o 5 O
(Lrnks Gl saiall (e JS ¢ 550 o ) dnalall claaliall

9/28




bl s ,Y) Jalas s el Casl

Correlations
FATHER'S MOTHER'S
HIGHEST HIGHEST
YEAR YEAR
SCHOOL SCHOOL
COMPLETED COMPLETED
FATHER'S HIGHEST Pearson Correlation 1 .?Uﬁr
YEAR SCHOOL g g
COMPLETED Sig. (2-tailed) 000
[l 1803 1786
MOTHER'S HIGHEST Pearson Gorrelation 706 1
YEAR SCHOOL e
COMPLETED Sig. (2-tailed) .0oo
[ 1756 2288

** Correlation is significant atthe 0.01 level (2-tailed).

10/28

H,:p =0 V.S,
sig =.000< a =.05

dis 5 goall padl al o W

dhad Ao aa g il ol Jaadl [ il

A e (VY QY dysma)  Ataa

(2 eradae gn A (Rah)

A8l daa Y (g g i oy gaiall

H,:p, #0

D5l 0den (g (hall Il )Y Jaladd e 5 QI ey 1 Daal

Cor(x,y) ,

Corr(x,y)

, T(X,y) o,
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FATHER'S HIGHEST YEAR SCHOOL COMPLETED

correlation matrix (Clsaie (e JiSY) add) bals Y 48 sias

z=d4 educ HIGHEST YEAR OF SCHOOL COMPLETED
X=022_ maeduC MOTHER'S HIGHEST YEAR SCHOOL COMPLETED
y=d24 paeducC FATHER'S HIGHEST YEAR SCHOOL COMPLETED

=]
(TH]
—
[T
-1
o
=
[=]
O
-
[=]
o
T
=]
»
o
=<
i
2 il
[ 11 290
55 161 W o 210
<. — 590
o o o
06 21 g 11042
4280 o | T 0 /. | 158 2
-
o
o
I
L
o
o
o
<T
w
>
- el
w 11
L =]
I 432
Q 110
T 185
T o
19 783
o
95 711
o
11 ”
QN5
16 103




correlation matrix ((dsaie (s fiSY) il Jalid Y) 48 ghuas

Bivariate Correlations

Variables:
& d20 hrsrelax |4 & d4_educ
4l d21_madeg |  d22_maeduc
il d23_padeg & d24_paeduc
&> d25_region
&> d26_reg16
&> d27 res16
ol d28 spdeg ~|

Correlation Coefficients 7

[¥ Pearson [[] Kendall's tau-b [[] Spearman

Test of Significance §

@ Two-tailed © One-tailed

[¥ Flag significant correlations

[ oK ][ Paste ][ Reset ][Cancel][ Help
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Correlations

MOTHER'S FATHER'S
HIGHEST HIGHEST HIGHEST
YEAR OF YEAR YEAR
SCHOOL SCHOOL SCHOOL
COMPLETED | COMPLETED | COMPLETED
HIGHEST YEAR OF Pearson Correlation 1 438 454
SCHOOL COMPLETED  gig (2.tailed) 000 000
N 2537 2288 1903
MOTHER'S HIGHEST Pearson Correlation 43g 1 T06
YEAR SCHOOL . :
COMPLETED Sig. (2-tailed) 000 000
N 2288 2288 1796
FATHER'S HIGHEST Pearson Correlation 454 706 1
YEAR SCHOOL . .
COMPLETED Sig. (2-tailed) 000 000
N 1903 1796 1903

** Correlation is significant atthe 0.01 level (2-tailed).

r,=.438 , sig =.000<a=.05

H,:p,x =0 V.s.
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H, N0, =9

Z=0d4 educ
X=d22_ maeduc
y=d24 paeduc

r, =454, sig =.000<a=.05

Flsg, "0, 9w 00 Va8,

Bl RO %0

r, =.7106 , sig,, =.000<a=.05

Hy:pyy =0 Vv.s.

H,:p #0



MOTHER'S FATHER'S
HIGHEST HIGHEST HIGHEST
YEAR OF YEAR YEAR
SCHOOL SCHOOL SCHOOL
COMPLETED | COMPLETED | COMPLETED
HIGHEST YEAR OF Pearson Correlation 1 438 454
SCHOOL COMPLETED Sig. (2-tailed) 000 000
M 2537 2288 1903
MOTHER'S HIGHEST Pearson Correlation 438 1 TO6
YEAR SCHOOL .
COMPLETED Sig. (2-tailed) 000 000
M 2288 2288 1796
FATHER'S HIGHEST Pearson Correlation 454 706 1
YEAR SCHOOL g
COMPLETED Sig. (2-tailed) 000 000
M 1903 1796 1903
** Correlation is significant at the 0.01 level (2-tailed). 1 438 454
first column Gl 3 gaall . 438 1 206
¢ ¢ ¢ ny — " "

Z first row

y Sl

L;Laij\ Lol )Y 48 gdins
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LA

X, ¥, U &3 @ eatall lual question.sav —alall

1 slaall

(e i) OV saiall ()l Sl aliaall ale 5 & Haall an ) (1

Ayl e auy) W cplate JSILEEY) Lbada aul (2
Login aall Lol )3 £8 sidll

2 ) & extremes dualdll adll (o Y aiall gla e 2SE (3
) g all (LUS) jud Y satiall Ll V) 4d shias
(AYal) LeaY) (5 siise die Laliadl diliasy) clus il
. a=.05
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Al eyl Jas ¢ Guslad) Gl
simple linear regression ) il jlassy¥) =3 sai &)
Al ol J sl model

Do Y dsatall Aliie aty il iy 5~
y AL - y = ,6[] -+ 35’1.'}'3

axa (o (dapeal) JTadd) sl Aales) A8l o)) (sl 1l
(Dlall) Dzl 5 Ganndll e & sl (a2 SLSIL) A sl il
y=—-1+4+23z

A sl Clruall aan a8t il X =30 (b daie
J=—14+23z=—-1+23(30) = 68
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bl sy Jilas 1 ualadl Gasl

rhasd) add) jlaaiy) zd gad ol ey L8RS Caal olf Ja g pdid) lany
Yi :/B0+131Xi e 1 =12,.... N

IA Cya 6 )Aa] 633~5 LJJH?@nA 6 vﬂiusjﬁf\Z&LﬂJLA Q?é E (é;ﬂ 9ﬁlaj\il=é;n

O X 3aalie K aie () 5l residuals casl sl il

e

& =€ = Yi — Y

5 algata A Lghaday g da8 i) adll g B gl Qlisy o 584 SPSS

g~N (u,0?) o bandale j5 (culs)ll) Sl e 5 (1

P = 0 ol Lo YDl 428 gl aill (e 31 sall P (2
g * =
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@ Linear Regression Save_

Prodcted Values

Leverage values
Preachon ntenvals

Mean [ Indrecua
Confidence terval

CoeMicnt sSxsics

Create coeficent stasacs
-

PRE_1= inc_after =9 = 1.548 + 1.680x

Predicted

18/28

X
LR _-

Readusis
Stangarded
Studertzed
Deleted

I Studentzed deleted

Fhuence Staistcs
DBetals)
Standardzed Dffetals)
(22 |
Stanswrdzed Ot
Convarance rato

@ Linear Regression

&> prog
ﬁ inc_bef

rBlock 1 of 1

training.sav :Jt

Dependent:
) [ ne_an

' Previous

Independent(s):

& inc_bef

Wethod:

Selection Variable:

| Rule...

Case Labels:

WLS Weight:

X

| inc_aft | PRE_1 |

1 | 12.00 14.99000

10.00 14.99000

™ 11.00| 14.99000

18.00 16.67029

| inc_aft I PRE_1 RES_1 residuals

1 12.00 14.99000 -2.99000
2 10.00 14.99000 -4.99000
3 | 11.00] 14.99000 -3.99000
I T 18.00 16 67029 1.32971
5 12.00 13.30970 -1.30970
6 | 15.00 14.99000 -01000
7 13.00 1499000 -1.99000
8 22.00 16.67029 5.32971



) Ll ¥ s 1l Gaad
ol gl andal) & 5 il

. . w
Zasaill sl 5 &)
Kolmogorov—Smirnof_—-\ Shapiro-\Wilk ~N i 1 o ovar
Statistic o | [ sig. \ Statistic df sig. \] | L"*—"‘L C o P
|

Unstandardized Residual 051 1000 987 1000 .000 4\.3.1; u-“-d ‘&

Tests of Normality

Correlations

+\,|-‘ Bivariate Correlations et

nstandardiz
Variables: ed Predicted Linstandardiz
&b prog & Unstandardized Pre... = Walue ed Residual
& inc_aft & Unstandardized Re... Unstandardized Predicted  Pearson Correlation 1 000
& inc_bef Value Sig. (2-tailed) 1.000
N 1000 1000
nstandardized Residual Pearson Correlation 000 1

Sig. (2-tailed) 1.000
[+ 1000 1000

Correlation Coefficients

il e Lha dliiee 40 gdall cUadl)
lanyl HLEaY) Ba¥ aa 13 g 4a8 gidll
Osm Jalza dad

[+ Pearson [] Kendall's tau-b [ Spearman

Test of Significance
@ Two-tailed © One-tailed

[+ Flag significant correlations

(Lo ) (pase ) eset (cancer i J

rey =.000 sig.p=1>a=.05

TA CIUTIimT

19/28 Hy:p.y =0 v.s. Hi:p,y #0
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PEARSON_LinReg.sav (<

X=Father y=So0n
Syl @Y Al sk YL Y Ald Jsha

) Aad Jphay maiill Jav e jlasi) z3sad el o8
LL\\}.L:J o\_\.u\Y\ - ;L&\ 4.8 dj-jé 43)2.4 IA %
L il 2 sllaall

On Giaall adiadl el Ll V) - sanall au))
mal gl andall & 5 gl — i) Jsatiall 5 sl Jpaia
(A8 sial) 2l e sl 5 el DlELY)

fOaYL Al Job ad g oS =80 & <l Jsh 1S 13



bl sy (i

(]
75.00- S [158.0
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Analyze Direct Marketing Graphs Utilities Add-ons Window Help

Correlations
Father's
son's Height Height
finches) finches)
Son's Height (inches) Fearson Correlation 1 .501!!-
Sig. (2-tailed) 000
M 1078 1078
Father's Height (inches) Pearson Correlation .5[]1“ 1
Sig. (2-tailed) 000
M 1078 1078

** Correlation is significant at the 0.01 level (2-tailed).

#2 Linear Regression: Save

- e

Predicted Values——— ™
| ¥ Unstandardized

"] Standardized

"] Adjusted

"] S.E. of mean predictions

Distances —— —

"] Mahalanobis

"] Cook's

22/28

| r Residuals

¥ Unstandardized
| [] Standardized
| [[] Studentized

[] Deleted

|| [[] Studentized deleted

1 rinfluence Statistics

| [] DfBeta(s)
| Standardized DfBeta(s)

Reports 3 "|:,g I_‘* il_l EL?J EI
Descriptive Statistics 3 i _
Tables »
Compare Means 3
General Linear Model 3
SrEr sl raiizel Loyl UV w\gss14_subset_for_classes
Mixed Models 3
Correlate p [felations
L o " | [E Automatic Linear Modeling...
Loglinear * | & Linear...
Neural Netvorks 1 Curve Estimation...
5 ' [ Partial Least Squares...
Dimension Reduction » ; =
gcale \ [l Binary Logistic ..
NO;parametric S \ [ Multinomial Logistic...
Forecasting , | E Ordinal .
Survival y | i Probit...
Multiple Response y | Ed Nonlinear...
Missing Value Analysis. . I Weight Estimation...

2-Stage Least Squares...

=

Multiple Imputation

Complex Samples » Optimal Scaling (CATREG)...
28
| & Son's Height (inches) [Son] |
Save. ..
Mext
= Options...
Independent(s):
; B

& Father's Height (inches) [ ——

Method: |Enter =



haall jlani¥l Jalas 1 eald) Ganl

R=r, =.501

R2 = (R)? = .251
cﬁkﬂ\cjiysiAM Qgé,Jeiin e 25.1%

Model Summ‘ar]wJj
Adjusted R Std. Error of
Maodel F R Sguare square the Estimate
1 A01° 2681 251 2 436566
a. Predictors: (Constant), Father's Height (inches)
b. DependentWariable: Son's Height (inches)
ANOVA®
Sum of
Model Squares df Mean Square i Sig.
1 Regression 2144 530 1 2144 580 | 361.235 ooo”
Fesidual G388.001 107a 5937
Total B532.581 1077
a. Dependent Variable: Son's Height {(inches)
b. Predictors: (Constant), Father's Height {inches)
Coefficients®
Standardized
LInstandardized Coefficients Coefficients
Madel B Std. Error Eeta t Sig.
1 (Constant) 33887 1.832 18.493 000
Father's Height (inches) A14 027 A01 19.006 000

a. Dependentariable: Son's Height {inches)

23/28

Jiieadl J saiall e J 5o

SSR=2144.580

SSE=6388.001
SST=8532.581

sig=.000<a = .05

J = 33.887 + .54z

Ho: 8 =0v.s.H, : 5 #0
sig =.000< ¢ =.05



2 Explore: Plots - Hﬁ 2
-Boxplots—— Descriptive Dependent List: Stafistics.
@ Factor levels together | | ¥ Stem-and-leaf ¢ RES_1
- = Plots...
Dependents together [“] Histogram
Nane Factor List: Zptions...
= 3 Bootstrap
[ Normality plots with tests:
rSpread vs Level with Levene Test- —‘ Label Cases by
@ | |
u N
(] Reset || Cancel H%
(Gontinve | cancel || Hep |
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Unstandardized Residual 022 1078 200 8993 1078 000

* This is a lower bound of the frue significance.
a. Lilliefors Significance Carrection

Ho:g~N(,u,02) TS = PR S N(,u,az)
SIgys =.200> ¢ =.05
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Gl e L) S El b il s 1Y) oS1 5 g tall (aal
:cpiidatil) cpila ) oY) any Maied (Lillie

Juial o) cextremes dwald 5l outliers Ajeie Li 2y (1

lea 5 A el dadil) dgagl fas plas qjsw-qwjf_,fdjs

ce i) JiadY A jrie ks Caaa g 136 Aualall Lagill 5 ol Lia
3 Y @y gl L) aldel 5 LAY 13 ol sel 3

Gl ye pae Baalda ) S L?uudiu)]\ ‘ties g_m\.LuJJ\ A~ (2
eyl 3 ga g il @l g 6 5uld lial o s
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Al o g puld 5 Cagi pran-Cag )& sal S (G La

Unstandardized Residual

10.00000

5.00000—

00000

-5.000007

-10.000007

(=T
41088

197
2032”@ 1066

1 873

214
10739

B52 423

26/28

aaliall Laa 5 (iday y Loal Jsaall e
5.3 saaldall 4 (&l &N 3 8%) 2.2 5
(OB By _8)

= outliers Z\bm -Lm aa g
-UJJPJAJS c-'\-‘-* alia
(8 5 s

?dﬂ%{j-‘ijﬁﬁai afmjd AAS:J LL%

Value
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-1
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ey Loal padd ) Sl s Lt calaalid) JS el 13) sl Jaay

Linstanda

Frequency

Yalid

-8.87715
-8.74328
-8.27138
-7.59304
-7.54432
-7.52333
-7.40243
-7.39217
-7.35718
-6.91229
-6.91015
-6.67113
-6.43384
-6.24586
-6.19789
-5.96361
-5.73198
-5.67309
-5.63776
-5.52083
-5.47012

Pl Tl BN~

E —k —k ok @ -k I . LT LR SRR —_ @k & k& —k & —_ ok & &k @k

Lllie & 8 sall Jsaial aa il

J\JSAS\UASJDJ‘)SAL_\‘&M\JSU‘LA»\J
‘_sn_\jb (DJAL.AA de Jaed .J;\j J\JS.\ }A})
Al - 5ol sl o) 5 Gl iy

AU 13 L;A plaiz i La g4

sig.,, =.000< o =.05

elad¥l o) Jull ) Al o) A
Lda ¢ 55 Y (A s 8all
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Correlations

Unstandardiz
ed Predicted Unstandardiz
Value ed Residual
Unstandardized Predicted  Pearson Correlation 1 .000
Value Sig. (2-tailed) 1.000
M 1078 1078
Unstandardized Residual  Pearson Correlation 000 1
Sig. (2-tailed) 1.000
M 1078 1078

I, =.000 , sig . =1>a=.05

Ho:p,=0v.ss. Hiip  #0
il Jsb o5& o) @sii e X =80 o QY Jgha <1

J = 33.887 + .514x = 33.887 + .514(80) = 75.01
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Aadass U 5 dpdais sl) (3 hll) <l jLaal

by pe (3 (e 43 )05 G sy

(3aa) s dnal t JLEAN) a5 aaine Jsa liial

(CilEiie el £ HLEA)) Gl (padise Joa Lol
(Cuihass yo el £ LAN) o je Cpuratine Jn LAl

(Liiwal/ 1-way ANOVA) Gl (pacine (o J€I Jsa il
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s DU 3Ll Tl gl (3L

:ZMJJJAJ\ uyj;laj\ &yj LL\U\:\,J\ MJL ERET r"“ﬁj

aslici (3 kll s2a :parametric methods 4daswsll Gkl (1
L) (AT Bpl HLaYU) Deab Lo 55y paal) i
(o)q.u.u dw g Hdall Y gaiall C)i G@AL\M (e

Gob 25 nonparametric methods 4™l okl (2

Saial & 558 ol adiad ¥ b i ¥ ddlaay) clua @l jlady

% AJ\AJ\ LBJH\A d)ﬂ‘ 08 drawy] e.\.\ \ﬂj c:\.a..ujJJAj\ ubb.\ﬂ
(B e AR) (a4l
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dpdass S 3kl 5 dadasa i (3l

(more powerful) 58l (parametric statistics) s sl 3okl &) (1

s (nonparametric statistics) s sll e Ll ki cpe

L ) Jlaial (o ST AR a5 4 jteall A il (= ) Jaial
RN 5 a1 5,1 sl 5 Lo

Sig I e aeal s il ddar gl 3kl (e 4 sl Sig ) ) )
Ak gl e Ll sk (e 4 sl

ik e (more robust) Alie S Ldaasgll e Gkl )
Gkl sty AU Lo il e bayd Jial 1) gl ddaall
Jaad) o A U (3 halld (Aadladl ulaill <ulda ) ddag gl
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Ll )V Jalas

b Ol onie (o Py O Bl ) delae Glbia b 53 o Wil
(scale bl (ubiaall glulia 1) o) aiisa (Y saidl (1

A Hall ad ol aiall e s) i dual Lt dga g A (2

Hoipw =0 v.s. Hilpy #0 Slaa) laal by

Ll Lha (Mue Y eaiall o) e galy bl gl G G
(paise Jad) Le d8dle @llia (b Gty il (a dl

Crome Bl )l aadiad Maie cpalll cpda B3 e by oAl 13
o) Kendall JIuS b)) aadiss of (Fs 41 3« n) Spearman
( Ty A Se) (5B dlus

- a3a N4

-5 JIS alaie ) Juadl) e 1Y ties ey i il (e yaan Tl Sl ()
O Bl ) Jalaal (as oY JaasS
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a5 adine s LS

:one sample t test 33a) o1l 4=l t LA
(5 A slre A5 dad (5 sl e paine Jaws g o LAY ddags g 43 5k
I Ailany) Al sl L

Ho pu=p Vv.s. Hitpu#

L5 e (Alaial a g8 aldiely HLaAY) jlad) o8
Slan ) alladl 4y y2iy &8 A (t-student) < siie-t
Gosset el

William Gosset 1876-1937
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) g aaine Jsa LA

;5aa gl ddall ¢ LSS Slad) da gy

Al L5l iy 5 30 ) S aaa pe e daY

paibie (5 el Joaiall (1

134) extreme values dpalll Laill e gl Jsaiall s (2
(t Jboia) aladin) adai o

(s DU Joaall s i) (ada 31 s (i) 1314)

b ale N <30 @l o aaa (e dial) CiilS 1Y) G

/ paaa (o5 )3l Jsaiall (1

Lraka & 55 (g el Jeatall (2

oS Sl Hlia) as DU Joadl caads cpalll cpada 300 aa Jis) 1318)

(Wilcoxon signed-rank test 5 _y sall < )l
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math

M

Yalid
Missing

30

comprehensive.sav :Jb«
Clusbll sdle 4 Ol cladle awgie o) Al
60 » math

DLia) sthaall pdad)
H,:u=60 v.s. H :u#60

il L (e A Sl

it Jia) 385 LAY i) gl 13

Analyze Direct Marketing Graphs

Reports

Descriptive Statistics

Tables

Compare Means

General Linear Model

Generalized Linear Models

Mixed Models

Correlate

Regression

b

b

P

b

-

-

Utilities  Add-ons  Window Help € One-sample T 1ol
R pm o (@]
e Fee é_ré—* tH [ v Test Variable(s):
A - & id & math
— - & gender
& smoking
. Means._..
_— 0 & statistics
One-Sample T Test. .. . & probability
Il Independent-Samples T Test . 0 f; newway
math_2nd
¥ Paired-Samples T Test.. N | Test Valuer
A One-Way ANOVA. . ) | 0K || Paste || Reset ||Cancel]| Heip |

Lo b | T (] T FaTa =L Nalall



) g aadaa Jon sl 17 Sl

One-Sample Statistics

St Error

M Mean std. Deviation Mean —

math 30 81.27 25054 4 574 X — 5127 y S — 2505
One-Sample Test
TestValue = 60
95% Confidence Interval of the
Mean Difference

t df Sig. (2-tailed) Difference Lower Upper

math -1.89049 249 GG -8.733 -18.09 B2

H,:u=60v.s. H :u#60

sig =.066 > a =.05

o4 bidall dagll g aainall Jan gie (e (38 A8 Jlaw 95% ()
Jaall 128 8 adly jaall &) 95% 43 1), —60 [-18.09,+0.62]
p=60 ¢l 1-60=0 ) yu-60e[-,+] &) 95% A4di |l

9/30
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Cliise Cpxaine Jea Hlial

‘independent samples t test (iliiuall il Ll

O ) olfing) Cpraiae Jawgie O JWAY Llawy A8k 4
Slhisbdia (DAY Claliag Jag 53 ¥y il Yy aaiad ¥ Laaaal cilaalis
A0 Al A il i W ol el

Hotm=m v.s. Hilp#
3 (t-student) s gt  JadaY) 256l aladely HLEAY) jlad) &b
ccnliall Jase U Jand) axiiass W) g o3l Ja g Cladiag
(e Yhe whole scheme of %mjg)

or e we f‘oa”y

60 A}f{ercn{?
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Cpliie Cpadine Joa LS

s Cpiliical) opiiall ¢ LA Slad) da g

b le Bis3amy N; > 30&N, > 30 ol aS aaa e e JaY

Olise g (e s gyl (pl il (1

adll s 5 138) extreme values draldl) ladill e cplsaiall 1A (2
aladin) adaies JuS Aell aaa Gy Wiallee Cudy dualdll
(t ksl

N, <30 & N, <30 s axs (e (Llas) ) opiiall il 13

(A g yllld

Caliiana g ( paiane G g p3all Cpl satiall (1

(ioall Ll jsdﬁwj) o saiall ek g 550 (2

Ol gaial) aaiaae Gl (s gy o) () il (3

homogeneity of variance (or homoscedasticity)
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Cliise Cpxaine Jea Hlial

PR P EVEN R SRR 'L B FRV1| PRENAVE By SR T ORS S g N AR R
TWOo-) Z <hsipan-Cag)se sal S Jidl s Mann-Whitney test

sample Kolmogorov-Smirnov test
LAY b il Gl sl iy oelad
(Levene (il AL e sdlly) Slaa)
gk

H,:0°=0,>Vv.s. H 0 %0,
Howard Levene 1914-2003 Lda le 550 Y eadiall S 1)

(Ginae uiladll a0 30 > Ny, Ny > 12 Sliall alaal cuils

13) 51 ¢ raa aaa (e Ol saa) b cnilS Jla 8 Loayl (adaty 124
axa (e s AY) Al s (Y J@%&)Jﬁ)ﬁ/imw@ Guils
230] s ol GB 12 ey leana g banhi de jga g pia




Cliise Cpxaine Jea Hlial

JulkY) o) sl Jawsie of ia) kids weight_extended.sav :Jka
o = .05s 2=girl s 1=boy i Lle (b sbuia UYI Jlla) g 5 KAl
Ho =1, V.S, Hilw#p, HWidl G dhdll - Jall

Analyze Direct Marketing Graphs Utilities Add-ons [ 2 Frequencies &Jﬂ

Reports b “T_'1 H BB AN
Descript _— . —— Variable(s):

escriptive Statistics * | [E Frequencies... - - - - = = S S

r B & weight &b gender
Tables [] Descriptives._. & weightDiff Charts...
Compare Means 3 A Explore._ & weightz
: . _
General Linear Model B Crosstabs._ £ newweight Bootstrap...
Generalized Linear Models » : &> country =
‘ [ Ratio.. :
Mixed Models % & weighth4
- ots... :
Correlate » — — & weightP10 -
: Q-Q Plots... :
Regression . ’ - ¥ Display frequency tables
gender
Cumulative w[ Pastej[ REEDH] Cancel || Help
Frequency | Percent | Valid Percent Percent — —
Valid  hoy 122 58.4 58.4 58.4 :
girl 87 41.6 416 100.0 22
Total 209 100.0 100.0 — —
N,=122 & N,=87

13/30




Y& Chart Builde

Variables:

Chart preview uses example data

& weight

&> weightDiff

& weightz

&b gender

ol newweight

&> country

& weightM4

& weightP10

& Zscore(weight) [

Mo calegones (scale
varabis)

weight

Choose from:

Galey  Basic Elements, Groups/Point 1D, Tiles/Fooinates

Favorites
Bar

Line

Area
Fie/Paolar
Scatter/Dot
Histogram
High-Low

Dual Axes

eot wlll| =

Simple Boxplot

weight

14/30

50.00-

50.00-

40.007]

30.00+

20.00-

10.00-




Analyze Direct Marketing Graphs Utilities Add-ons Window Help

— 11 B

Reports

_("'n.. =

B

IE:

= S0 [ omd 9

Descriptive Statistics ’ = — ——
Label Values Missing
Tables » 3 T N
— Bl Blmnms
Compare Means * | I Means...
General Linear Model ’ 2 One-Sample T Test...
Generalized Linear Models * Independent-Samples T Test .. E _— =
. # Independent-Samples T Test
L ELLTIEZ | ¥ Paired-Samples T Test..
Correlate ¥ One-Way ANOVA .. Test Variable(s):
Reanraccinn 3 — - &)WEIghtDlﬁ &Wﬂght
’ 5 Bootstrap
ta Define Gmups‘ ﬁ
_ +
@: Use specified values
Group 1 1
Group 2. |2 | Grouping Variable:
© Cut point: |gender(? ?) |
Lg i ][ Cancel ] Help [Qeﬁn.e Gmups...]
F | Reset | Cancel|| Help |
Group Statistics
std. Error iy .
gender M Mean | Std. Deviation Mean XM= 4043 , X2 = 3854
weight  boy 122 | 40,4344 5.93211 53707
girl 87 | 38.5402 5.33702 S7T219 —a —
X =40.43, y =38.54
15/30 S, =5.93,Sy =5.34




Cliise Cpxaine Jea Hlial

Independent Samples Test

Levene's Test for Equality of
Yariances t-test for Equality of Means

95% Confidence Interval of the
Mean Std. Error Difference

F Sig. 1 df Sig. (2-tailed) Difference Difference Lower Upper

weight | Equalvariances 1.707 183 237 207 .0195 1.89420 J9874 319348 3468900
assumed —
Equal variances not 2414 | 196102 017 1.89420 78476 346585 344184
assumed

osladll G sl g call e 5 (353 aal ) Cuiladll i) 1Al € aas e il
O i st LA 3 Be) 8 (Say JWLs §jg =.193 > ¢ =.05 OsS G

Hotuy=p, v.S. Hilwm# }d}\s 5 ol a@ll b
sig =.019< a =.05 Jaaal (il

Ho i =p, v.s. Hitm# }d}\s 5 goball aEl b
sig =.017<a=.05 Gl (Al

16/30




Cliise Cpxaine Jea Hlial

Independent Samples Test
Levene's Test for Equality of
Yariances t-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference

. ; F Sig. 1 df Sig. (2-tailed) Difference Difference Lower Upper
weight | Equal variances 1.707 193 237 207 0149 1.89420 J9a7s ] 31930 346900

assumed

Equal variances not 2414 | 196102 017 1.85420 T8476 34655 344184

assumed

1~ g €[+, 4] 9 Cpaainall Jas gia G (38l 485 Jlas 95% ()

=1, >0 gl Jadl s b adls ye aall &) 95%
th > 1

17/30
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Oy Gaaine J e lial

paired samples t test (b yall el t LA

(correlated pairs t test or dependent samples t test)

O ) coshati ) Opaine Gausie O LAY Ddauy Aok A
o Wi ) dadlly Glsbudie (Cpaddiaall 0 JS (8 83 g2 g0 BRa L]
A} glan Yl dpn

Hotm=m, V.S, Hylw#

dmll Jon JLidY
Luall 3aa) gl : b — - r
& 3 j:j\ Hoipy,—1,=0v.s. H 1y —p, #0

13 (t-student) i siiwt JaiaVl a5l ddely SLaaY) ) 3
i g ol o555 9] 3o s i
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Oy Gaaine J e lial

:Oidas pall iiall ¢ LAY Slad) o g

Adull by pall iy N >30 (gl juS aaa Gedie JaY

iy A adll AW ) Cbafisay Cpaiue (gl Galsaiddl (1
Jsaie JS Jals claalial (5f) e cilaalias s (Legia JS (3 53 92 5o
(oAY) Claalial e Al

atll Cas g 138) extreme values dpalall Laill (e Legia JS S8 (2
alatial adaind ol HaS A jaall el aan 81 g Lgiadlee ol s dpaldll
(t okasl

oh bsili N <30 (ol sha ana (e Al il 13 U

Altiie Claaliay g (pdas o g alise G g paall Gl sl (1

Lasida (e 55 Gam g o) ol i) (2

Gl GuS Sy Hlidl) e AU Joal aadied (Baw Lae byl Jis) 14

Dl (J8Y) e Ay clibal) ol glaisy)  soLEY) s ) 8 il

(Fand UL o i) lasSla
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Oy Gaaine J e lial

el 2l @l Joha g i) o3 g8l) Jolal liln deer.sav <ild) (s sisy 1Ja
Ob atiad b ¢ =10 2 Aime Al Y6 3de] (Lleiiadl dulil)
e JS el ) 2 gl e Jshal daalal) Q31 g8l
Dlial p i rdad)

Ho: Hhind_leg = Hforeleg v.s.

Tests of Normality
Kalmogorov-Smirnov? Shapiro-Wilk
Statistic if Sig. Statistic df Sig.
hind_leg 186 10 200 926 10 408
foreleg 154 10 200 431 10 454

Analyze Direct Marketing Graphs Ultilities

Add-ons  Window Help

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Model

Generalized Linear Models

Mixed Models

Correlate

3

b
b
b
b
b
b
b
3

|

L

=

-

»

_ N

B

GBT

L Means .
One-Sample T Test...

[l Independent-Samples T Test .

] Paired-Samples T Test...
A One-Way ANOVA_ .

Hi: fhind_leg # Hforeleg

Jpmte JS1 sl ¢ 550 o

t,-‘ Paired-Samples T Test

Paired Variables:

& id

&% hind_leg
@’9 foreleg
& diff

Pair  |Variablel | Variable2

1 & Thind_leq] & [foreleq]
2

[ Ok ][ Paste ][ Reset ][Cancel][ Help ]




Paired Samples Statistics

Std. Error
Mean I Std. Deviation Mean
Pair1  hind_leg | 1447000 10 3400498 1.07548
foreleq 141.4000 10 403320 127541
Paired Samples Correlations r 3 674
g Carrelation Sig. . — .
__ . Hy:p=0 v.s.Hi:p #0
Pair1 hind_leg & foreleg 10 G674 033
sig =.674 > a =.10
Paired Samples Test
FPaired Differences
80% Confidence Interval of the
std Error Difference
Mean Std. Deviation Mean Lower Lpper 1 df Sig. (2-tailed)
FPair1  hind_leg - foreleg 3.30000 305687 SHEEET 1.96307 4 63693 3414 .ooa

Ho: Hhind_leg = Hforeleg

Hi:Uhind_leg # Hforeleg

21/30

sig =.008 < a =.10

' Mhind_leg — Hforeleg € [+, +]

Hi: ihind_leg = Hforeleg




s paaine e I Jga sl

. 1-way ANOVA test ola3) 2 3 ANOVA sl
(ifue Ao k) Joiue gaine k Gildaws gle @) HLEAY Adarn g 48y )l 8
O A gimall ie 400N Aplan ) duca 8l s Wil o) A sl

Ho t =1, ===

(JSY\LAL u.d:a...uj.muuu).\;\ 2 g1)
‘ Saia) a8 slaiels JLEAY) lad) LL
@A (F-Fisher) &sd-F a)sf (oomn
Snedecor Sbaal) Al 4y 2ty L8
ale 5 clan)l allad Wl S| olaud
5l i a5k cFisher 43l
Fisher—Snedecor distribution

;) G el Jilsa

George Snedecor 1881 -1974
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rAliiun 4de k Ja¥ ANOVA _LEa) jlad) g

' N > 30, Ny >30,N; >30 (&l jaS ana e Slie JaY

gt 9 5 yaliaa L_NJ;.\A\ (]_

Caa g 138) extreme values 4l Ladill e &Y il GIA (2
TS Lall aan Ay Lgiallae Gy Lo Jsate 8 dualdll a4l
(ANOVA _Lis) aladin) agdato

s aaa e (Leie Lam f) el il 13 Ll

N, <30,---,N,<30,N,<30

‘dﬂ.\.um 95 yalua Y a4l (1

(sl axall Q\Sj\.@_..'aa_ﬂj\) c_myj;.mﬂha_ula&)}d\ (2

Y il Gilaadiae Gl (5 by o) () (il (3

homogeneity of variance (or homoscedasticity)

OV 50 s S iz e U1 Jaal 228t ¢ Gane Lae Jayid Jid) 13a
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s paaine e I Jga sl

(Leveneugélj\_.\i';\) J\,\S&Y\&g)&aﬂ a8l Jgd e uiladll
H020'12=c722=---=0'k2

V.S, Hp () e il G CaDlEa) aa )
330> N, >12 il g Landa e 568 OV gatiall K 13) ;ABaNa
e puiladll @30S N, > 12 5. 330> N, > 12
1) (5 ¢ pa ana (e Cliall (cazy Latd cilS Jla 8 Lyl (et s
Se DAY Gl (Y ) Lk £ 555) nS aas o Slisal) Glany ilS
D9 e uiladll G Landa & 5659 (12 Ge 2 ) ssa aaa

daca i oA Qi Gliie s Olastia ANOVA 5t kil e S of
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T tests and ANOVA are fairly robust to deviations from

24/30 homogeneity of variances assumption.
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a = .05 Adedtl) AY e Lecany (e b gina WOGA) Calids Y

Ho:py = pp = 3
.5 Hy: (dBY) Slo Gdass sia o DA 2 )

milk machine | | ® Frequencies ﬁ1
1 3.00 1.00
RN | ]
C)Ja“’ ] Variable(s): -
2 2.00 1.00 = Statistics. ..
Cases- - 51 %o oo & milk il machine
) 1 Charts_.
Subjects- < |4 1.00 1.00
. I \ ! h B L -
Experlmen 5 \ 400 100
units 6 | 5.00 2.00
\ 7 2.00 2.00
8 400 200 [¥ Display frequency tables
9 l 2.00 2.00
10 = 300 200 / | OK I[pEaste ][ Reset ][gance’u][ Help ]
11 7.00 3.00 —
umulative
12 400 3.00 Frequency | Percent | Valid Percent Percent
13 5.00 3.00 valid  1.00 5 333 33.3 33.3
14 3.00 3.00 2.00 i 333 33.3 667
25/30 : : 3.00 5 333 333 100.0
15 6.00 3.00 Total 15 100.0 100.0




#2 Explore: Plots

Boxplots Descriptive

@ Factor levels together | | ¥ Stem-and-leaf
© Dependents together

© None

[ Histogram

¥ Normality plots with tests

Spread vs Level with Levene Test 7
© None .

© Power estimation

© Transformed

| @ Untransformed

W][ Cancel ][ Help ]

Dependent List:

& milk

Factor List:

i machine

Label Cases by:

Statistics...
Plots...

Options...

IIII £

Bootstrap...

Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
machine | Statistic df Sig. Statistic df Sig.
milk 1.00 221 200 A0z 4] A21
2.00 22 200 802 ] AM
3.00 36 200 Ba7 ] R:1iT)
Test of Homogeneity of Variance
Levene
Statistic df df2 Sig.
milk Based on Mean 0az2 12 B13
Based on Median 18 12 880
Based on Median and 18 11.677 .8ag
with adjusted df
26/30 Based on trimmed mean 097 2 12 908
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Analyze Direct Marketing Graphs Utilities Add-ons Window Help

ANOWVA
[ o | o | =,

Reports bog A Ly

B - B jl_’j ;'E_ = S0 T qd o milk
Descriptive Statistics ¢ Sum of
Tables b Squares df Mean Square F Sig.
C - 0 N Between Groups 20133 2 10.067 2114 025

ER kd Means... Within Groups 23.600 12 1.967
General Linear Model 4 One-Sample T Test... Total 43.733 14
Generalized Linear Models * 1 Independent-Samples T Test [ - L..——-. - _ 4 AN
Mixed Models : | .

= 1] Paired-Samples T Test % | |
Correlate 4 - ’ i )Aj
= I One-Way ANOVA. .. UM EPN! - Gilay T 5o
D rnramsminn 8

| SSB=between groups sum of squares

Iigp;r;ient List: Contrasts... SS B — 20 . 133
Slalleal) Gaa ey jall g sans
sasizp. | | SSW=sum of squares within groups
Factor: SSW: 23 . 6

|dimachine ‘ QSISM QLI_.\)AM &w
s | st Rest] ol iew | SST=total sum of squares

/ SST=SSB+SSW=43.733
sl Rotw =1, = 1

57730 V.s. H, i (J8Y) e o sie (n <D0 aa )

#2 One-Way ANOVA

I
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Descriptive Statistics r —_____ __ —— " _ 025 _ 05 LA :d;\ Toe L
. = — o 0 s sl
Tables b o - _ S I g < a uy 9 o
; £ < -
Lol 9 % e 5 * aar - . - .
Compare Means " | Eueans.. .58l 22a a8l sy Lile ¥
General Linear Model T One-Sample T Test ..
Generalized Linear Models » Independent-Samples T Test...
' »
s Paired-Samples T Test
Correlate ’
— One-Way ANOVA .
[ e Tt [
post hoc means
- 2 One-Way ANOVA 2 |l #3 One-Way ANOVA: Post Hoc Multiple Comparisons
Dependent List: ot -Equal Variances Assumed —— T
& milk — [ LSD [ 8-N-K [C] Waller-Duncan
Post Hoc .. - S -
[”] Bonferroni ¥ Tukey R
- I '] Sidak [] Tukey's-b [] Dunnett
Bootgiiap.. | [[] Scheffe [l Duncan ntrol Category
|
[ R-E-G-WF [] Hochberg's GT2 [ Test- =
Factor: EREGWQ [ Gabriel | @2-sided ©
% |l machine | a e * 9 > F X
rEqual Variances Mot Assumed— —3 —
Gl |
&]ME@L—Q]L&@ I_I:i Tamhane's T2 |[C] Dunnett's T3 | ] Games-Howell [C] Dunnett's C
o 300 300 W _
Significance level: |0.05
O 6.00 3.00 - | |
| (Gontinue] | Cancel || Hep
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Post Hoc Tests

DependentVariable: milk

Multiple Comparisons

ANOVA & 4 jaall 4 jll

. Homogeneous Subsets

Tukey HSD
~ Mean 95% Confidence Interval
Difference (l- milk
il machine  (J) machine J) Std. Error Sid. Lower Bound | Upper Bound
1.00 l 2.00 -1.DEIEIDD1: 886594 A6 '1 -3.3662 1.3662 Tukey HSD®
3.00 -2.80000 886594 0 -h1662 -.4338 Subsetforalpha=0.05
2.00 1.00 1.00000 | 88694 516 -1.3662 3.3662 machine 1 2
|3.DD | -1.80000 886594 |.1 47 1—4.1552 AER2 1.00 2.2000
3.00 1.00 2.80000 | 88694 021 433 51662 2.00 3.2000 3.2000
2.00 1.80000 886594 47 [ | -.6662 41662 3.00 5.0000
*. The mean difference is significant at the 0.05 level. T Sig. 16 47

Ho:py = pp v.s. Hy: H1¢M2

Ho my=pvs. Hylpy# 1, H

sig =.021< a =.05

U1 — U3
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sig =.516 > a = .05
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sig =.147 > a = .05
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