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SR a @«
|

| weight | 58y 39,00 17
, | 43 00 Frequency 40.00 13
= PYY. valid  24.00 1 41.00 g
= | 24.00 26.00 1 42.00 17
= 00 27.00 2 43.00 12
e 36.00 e : - 14
o ) , 30.00 4 45.00 5
6 | 33.00 31.00 3 46.00 9
T | 37.00 32.00 4 47.00 7
8 | 41.00 33.00 5 48.00 2
9 | 42.00 34.00 17 49.00 g
10 | 37.00 35.00 8 50.00 3
% | 26.00 36.00 g 51.00 1
iz | 31.00 37.00 19 52.00 3
—n 1 imonn 38.00 8 53.00 1
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L4510l 3 g2l .5‘) 4"’)%'“’35\ {5&‘ u‘\. Valid  23.00- 27.00 4
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=il s slall 2l 5ed (width) 448l (= e Lol 33.00 - 37.00 58
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Transform Analyze

Direct Marketing  Graphs

@ Compute Variable...
Count Values within Cases...

Shift Values...

Recode into Same Variables...

Ll

Automatic Recode...

[p2 Visual Binning...

i< Optimal Binning...
Prepare Data for Modeling

B4 Rank Cases... — I,

& Date and Time Wizard...

Create Time Series...

@ Replace Missing Values...

@ Random Number Generators...

' Run Pending Transforms

Recode into Different Variables...

G ("] Limit number of cases scanned to:

!
#2 Visual Binning

variables.
Variables:

Cir+

. 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 to Bin:

& weight |

& >ontin ue.ll, Cancel |I Help. |
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@ Visual Binning

v S NaAaY  JIl NN - ]

Name: Label:

Scanned Variable List:

& weight Fi

Current Variable: |weight [ | |

Binned Variable: |newweight | |weight (Binned) |
Minimum: [24.00 |  Nonmissing Values  Maximum: |53.00 |
r T T T - ‘ T T
2400 2705 3011 3316  36.21 3926 4232 4537 4842 5147 5453
2553 2858 3163 3468 3774 4079 4384 4589 49895 53.00

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

| Erom Another Varigale.

To Other VariableSus

1

Cases Scanned: |209 ‘Value S l piskihits
1 - HIGH r & . 3 ©1nc|uded (==)
Missing Values: |p [2___] ~ r ¥k 7 F © Excluded (<)
Copy Bins
!

Reverse scale
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!
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@ Make Cutpoints

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

gi—&fmmantLMM 23.00
'Number of Cutpoints: |6

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 Sta. Deviation
B +/- 3:5td. Deviation i

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

4
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' @ Visual Binning

o YT J L,

-

Scanned Variable List:

& weight Fd

Name: Label:
Current Variable: [weight | | ]
Binned Variable: [newweight | [weight (Binned) |
Minimum: [24.00 Nonmissing Values  Maximum: [53.00 |
2400  27.05 3041 3316 3621 3926 4232 4637 4342 5147 5453
2553 2858 3163 3468 3774 4079 4384 4639 4995 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: - at10.
Cases Scanned: |209 [ Value |Label I LippErEndRainG.
Missing Values: |p = 33:060 1 B @® Excluded (<)
Copy Bins 4 38.000
‘ 7 W5 43.000
Erom Another Varigpte 6 48.000
10 Other ‘-‘ari:ai::lejs»,, | {allt )
= #|-|i8 | Reverse scale
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&2 18M SPSS Statistics 20 Lﬂ; = ——

| Binning specifications will create 1 variables.

£

Analyze Direct Marketing Graphs Utilities Add-ons  Win

Reports »
Descriptive Statistics » Frequencies...
Taples ’ Descriptives...
Compare Means » 4 Explore
General Linear Model » m ;rosstabs' ﬂfiFrequencies " | : '
Generalized Linear Models » L .

= Ratio.. | Vaniable{(s):
Mixed Models potd ;_P o & weight il weight (Binned) [ne...
Correlate p | BAZTTIOR | @ gender

=

Regression 4 5 i
I nnlinaar 3 I-; | nd ﬁﬂ

¥ Display frequency tables
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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
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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 Jdall 1) se 43.00- 47.00 47
48.00+ 19

Total 209

[a—0.5b +0.5] & adedll 252all [2,b]
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Pie chart (5_aill) 5 i) Jakada Y of
el g Aladial)l Ol purial) Jaiadl (5|ice5) CA\JJ JS& e b_ab.\ Py

MJZE\W\Q}\S

(categorlcal variables 4 sl Laay) 4 il <l yariall ge i)

| @Value Labels N . _.h

rValue Labels

Value: | |

Label: |

1.00 ="boy”
2.00 ="girl"

ok J[cancel][ Heip J

kids weight_extended.sav

2 o | )

- a -~

. X J 2 Value Labels

rValue Labels—
| Value: | |
| Label: |
: 1.00 ="Iraq” >
dd 2.00="Jordan"
| — = |3.00 ="Syria"
| LS098 14 00 = "Lebanon”
| Bemove | 5.00 ="Palestine”
| : 6.00 = "Iran” B

oK J[cancel [ Help |
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Graphs Utilites Add-ons Window He

il Chart Builder...
= Graphboard Template Chooser...

: (
" Legacy Dialogs k P
: —— ~—— oo
| &2 Chart Builder f
o ﬂ Variables: Chart preview uses example data
o Before you use this dialog, measuremen . — - — ——
variable in your chart. In addition, if your cij f weight
value labels should be defined for each c| | | g’ gender l
Jfl newweight [l ..

Press OK to define your chart. & country

Press Define Variable Properties to set
labels for chart variables.

‘Don‘t show this dialog again

Set color

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

Qhoose from:

Favorites
i Bar
| Line
Area
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File Edit View Data Transform Insert Format Analyze DirectMarketing Graphs Utilities Add-ons Window Help

SHR N E o FE

22 0 &P

& {&] output

E}‘;E] GGraph
(] Title

........ Active Dataset

“» {7 Graph
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gender

M boy
H girl
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'Dataset1] File Edit View Options Elements Help Pro _

I oo EXYRABS BILEEKE C=@0L
: - ¥ BB I il

X
.t

A

Depth & Angle

B Wi e be

~Angle

n’ @ Flat
<4

= —,+
<) §had0W +_
& ©3D l:
Depth (%): |5 -

—~Position Slices

[=] Properties Window Ctrl+T
Select

Bring to Front

Sendto Bacl_<

Copy Chart

I_, Add Title
[_, Add Text Box

First slice (clock position):

-Qrder of Slice
Clockwise

X LN Add Footnote Counterclockwise
28 Hide Legend 7
e -Pist »
ks, Show Data Labels | 2dhdr (40
9 Explode Slice 'Show Data Labels 30
- _sDistance’ 30

=
Closer (1)
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B girl
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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 Chart Builder
' . -

Variables:

Chart preview uses example daia

& weight
&5 gender
d newweight

¢hcounty

wl

Count

[ Jordan

L I T

I Gallery Nﬂ G - potno

Choose from:

Favorites
Bar
Line
Area

Scatter/Dot
Histogram
High-Low
Boxplot
Dual Axes

"Nq

Element




Siaaliall Ll Jitadll 12 ¢aal

11/26

country

.Iraq

B Jordan
Csyria
BWLebanon
Cralestine
Hiran
ﬂMaIaysia
UAlgeria
Etunisia
MEgypt
Ousa
EIMorocco
.Germany
OT1aiwan
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

Irag

2

countny

Jordan = [More...]

Gallery | Basic Elements Greups.‘F'ointlD TiﬂesfF«Emotes

Choose from:

Pmﬂes.__

Favorites
Bar

Line

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

kil

&
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Element

:Bar chart
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@ Standard error
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Multiplier: {2
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Mean = 39.6459 ":.;
Std. Dev. = 5.75535 &
N =209
60.0 | 5
=] Properties Window Ctrl+T f
E:
Select > %
= Bring to Front &
= £
g 40.0— Send to Back r:f
o i L % i i 4
@ Copy Chart %
e =t 3 & o
L. Add X Axis Reference Line 2
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= Add Title &
20.0 i . &
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: |00 Add Text Box '~
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: oW i ¥ r
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0.0—— —— ~ |_1 Show Derived Axis
20.00 30.00 40,
.| B& Hide Legend
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Q; Show Distribution Curve
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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 i LAY 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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| Analyze DirectMarketing Graphs Utilities Add-ons W

File Edit View Data Tra

Reports » - R
% - I = Descriptive Statistics ’ Frequencies... -
'1-’ H [g -] — feies ¥ Descriptives... L
- = —— || Compare Means » = |
13 : VAR00001 ' General Linear Model » Aol
T: —~=d Generalized Linear Models » B Crosstas.
| VAR00001 | Sty i . | B,
1 3.00 Correlate 4 P-P Plots...
2 3 00 Begression | » S0Pt .
3 400 r@ Descriptives
4 3.00 Variable(s)
5 3 00 '& VAR00001 |
6 9.00
7 8.00
8 7.00/
9 3.00
10 10.00
11 20’ 00 ' | [] Save standardized values as variables
12 4.00
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X 4 3
1 3.00 4.00
2 4.00 2,00
3 800 2.00
4 9.00 1.00
5 7.00 1.00
6 10.00 1.00
7 20.00 1.00
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Data Transform Analze Direct Marketing :‘éi.a. LS SPSS gé

(. Define Variable Properties...
24 Set Measurement Level for Unknown...
Iz Copy Data Properties...
gR New Custom Atiribute..
& Define Dates...
Define Multiple Response Sets...
Va!_idaﬁbn _ 1 >
E& Identify Duplicate Cases...
F |dentify Unusual Cases...
B Sgrt_Cas_es... 4
Sort Variables...
F&] Transpose...
Merge Files >
B Restructure...
Ei: Agaregate...
Orthogonal Design »
T3, Copy Qatasetﬁ .
f E_Splitéilt;..._ | \ BY 2o

@ Select Cases...

-
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@ Weight Cases

& x

Do not weight cases
® Weight cases by

Frequency Variable:
ey —Suency
o (S

|

Current Status: Do not weight ¢

i@ Descriptives

e f

Variable(s):

& x

("] Save standardized values as variables

[

Descriptive Statistics
N 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
#2 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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General Linear Model
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Mixed Models

Correlate

Regression
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VO V. Yy Vv Ww W

Frequencies...

[t o - |

B

Descriptives...

£ Explore...

& Crosstabs..

[Z] Ratio...

Q-QPlots...

1

P-P Plots... |

ids weight_extendeKd.sav

@ Descriptives: Options

Mean

[7] Sum

~Dispersion

Std. deviation [] Minimum

Variance
Range

[E; .
[] SE mean

~Distribution
[7] Kurtosis

[] Skewness

~Display Order
@ Variable list
Alphabetic

Ascending means

Descending means

Variable(s):

& weight

\[@rdized values as variables

[ paste || Reset |L@g§]| Help |

Descriptive Statistics
N Range Mean Std. Deviation | Variance
weight 208 29.00 | 39.6459 575535 33.124
Valid N (listwise) 209
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or T, QRS s etdmly A5, Ao (i

1

2 | 44.00 boy daa o &) g ¢Sl

3 | 34.00 gir
35.00 girl Analyze DirectMarketing Graphs Utilites Add-ons W

5 36.00 girl Reports »

6 ] 39.00 girl Descriptive Statistics * | [Z Frequencies... |

7 37.00 girl Tables " | [ pescriptives...

8 4100 glrl Compare Means » r_% Explore...
[I‘I 42 00 girll General Linear Model > @ Cinaatibs
—c— ‘“r."" — Generalized Linear Models : éatio...

T3 Explore S P-P Plots...
Dependentlist (o pop » | [Ed a-QPiots..
ol newweight & weight e —— '
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Factor List: ._ - -
@ '@ gender || -
o FP Label Cases by:
LR |
r Display
@ Both © Statistics © Plots
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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 -107 218
Kurtosis -.346 435
girl Mean 38.5402 57219
95% Confidence Interval Lower Bound 37.4028
for Mean Upper Bound 39.6777
5% Trimmed Mean 38.5619
Median 39.0000
Variance 28.484
Std. Deviation 5.33702
Minimum 26.00
Maximum 49.00
Range 23.00
Interquartile Range 7.00
Skewness -101 .258
Kurtosis -.366 511
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| shiftValues..

& Recode into Same Varial) @Compute‘ Variable
Recode into Different Vari

Automatic Recode...
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weightiia | = [weight4

fb2 visual Binning...
[ Optimal Binning...

Prepare Data for Modeling

= @

' & gender
: % Rank Cases... ﬁ gewweight Function group:
& Date and Time Wizard... & country ' ' ] Al :
Create Time Series... Arithmetic
= CDF & Noncentral CDF
&MY Replace Missing Values.. Conversion
@ Random Number Genera Current Date/Time
- ; Date Arithmetic
B Run Pending Transforms O SR
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i Compute Variable

Target Variable:
[weightP10 s

& weight
&> gender
d newweight

&> country
& weighth4

Numeric Expression:

weight * 10

Function group:

All

Arithmetic

CDF & Noncentral CDF
Conversion

Current Date/Time
Date Arithmetic

Date Creation

Functions and Special Variables:

(2]

= i T - =

(i) opt weight gender “newweight P10
il 1 43.00 boy  43.00 -47.00 Iraq 39.00 430.00
‘ | 2 | 4400 ' boy 43.00-4700 hag  40.00 440,00
=1 T "N A ‘_ginf 13300-37.00  Irag  30.00 340.00
[ a4 3500 gl 3300-37.00 raq 31.00 350.00
[ 5 36.00 gil  33.00 - 37.00 Iraq 32.00 360.00
[ 6 900 gn  3800-4200 g 35.00 390.00
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Reports » ﬁ g R
Tables g Descripivegsl =" e Nt
2 @ Descriptives: Options
Compare Means » A, Explore e
General Linear Model » s ;rosstabs ¥/ Wean ] sum Variable(s):
Generalized Linear Models » ; " ~Dispersion g weight
il Ratio... — il o o weighthM4
Mixed Models - Std. deviation | Minimum & weightP10
P-P Plots... Variance  [T] Maximum L =
Correlate ) Loy | | BRangd I SE méan
BegreSSion g = e ' ~Distribution
; ("] Kurtosis [ ] Skewness
|
| rDisplay Order Jlues as variables
| | @ variable list I
Re | | Reset || Gance | Heip |
Ascending means i I !
Descending means 450.00
340.00
440 00
Descriptive Statistics
N Mean Std. Deviation | Variance
weight 209 39.6459 5.75535 33124
weighth4 209 35.6459 5.75535 33124
weightP10 209 | 396.4593 57.55348 | 3312.403
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 Jaws gl 5 Jows giall) 4338 sall de 3l Gunlie @i as

?(L..SJ\:\MS\ al iyl g ol 3'?“) ) anlsa e \JL:.\ Lﬁﬂ\ PerEiil

el (10)laiay caais JIgiall g daws sl 5 Jass giall (e JS dad Gl Jaadls
.weightp5 il (-5) 2 Cu a5 cweightm10
opdall (B) o & pia s cweightm 10 Jpadall Lpasd Cangy il yunlae Lain

Statistics .WelghtpS
weight | weightm10 | weightps
[+l YWalid 209 2049 2049
Missing 0 0 0
Mean 10,6459 20,6450 | -188.2207
Median 40.0000 30.0000 | -200.0000
Mode 37.00 27.00 -185.00
Std. Deviation 5 T5535 5 TH535 2BTTET4
16/17 Variance 33.124 33.124 828.101
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Z values (z-scores or standardized values)

X-X [ \ oy oy
Z = —— tmigalls (o8 X Jpaiall 4l oall )

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

S

L] g

K ji

7= . SD(z)= 1 O Giay
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kids weight.sav Jt
weightz=(weight-39.65)/5.76 :Jsaiall ¢l

weight_ « X0 ﬁ_eightz

X =39.65 kg 1| 43.00 58
2 44.00 76

SZ —33.124 kg2 :E‘T:_L:_I 34.00 -.98
[ 4.2 35.00 .81

\R 36.00 63

6| 39.00 11

& T 37.00 .46

R 41.00 23

P, 42.00 41

=¥ 37.00 46

St 26.00 2.37

(12 31.00 1.50

4/11 13 42.00 41

d A M La el



, .
Descriptives

&> gender
& weightz

£l

Variable(s):

& weight

| Save standardized values as variables

4

[ 0K J Paste | Reset | Cancel | Hep
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rJUkY) 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 71 - 11223
37.00 girl -.46 -.45973
41.00 girl 23 23527
9| 4200 girl 41 40902
37.00 girl -.46 -.45973
44 | 26 00 Airl 2 a7 297100



8 Frequencies: Statistics

t2 Freguencies

rPercentile Values
] Quartiles

[C] Cut points for:
[C] Percentile(s):

equal groups |

Central Tendency
| ¥ Mean |
Median
[C] Mode

"] Sum

=

["] Values are group midpoints

Variable(s):

& weight
&> gender

& weightz

£

& Zscore(weight) [...

Statistics...

il

Bootstrap...

[¥ Display frequency tables

(£0% ) (st oo ot i |

rDispersion i Distribution e
¥ Std. deviation [~ Minimum [C] Skewness s !
[Z] Variance ] Maximum [T] Kurtosis
[T Range ESE. mean A i 1.
| Continue || Cancel || Help | .
= — —
Statistics
Zscore
weightz (weight)
N Valid 209 209
Missing 0 0
Mean -.0007 OE-7
Std. Deviation 99919 1.00000000
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Normal dlstrlbutlon (Gaussian)
S (g2 Culd g HLMMMMJ}X@\M\ dj;.mﬂ U‘
o) a4l sl Sl nidl Aalae cilS 1Y) X~ N (g,02) Wilaal
Alabeal) (Jlaia¥) 4l Jsaciall 1S 1)

_(Xi—w)?
202 X; E] — 00, +oo[

f(Xi):m/Ee

e = 2.718 (Euler’s number)

T = 3.14159.. (pi)
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W 509 .
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Normal (or Gaussian) distribution (rs\adl) (i glad) an 5 gl

GN2494664L9

A

e, DEUTSCHE BUNDESBANK
ZEHN DEUTSCHE MARK

Carl Friedrich Gaul (1777-1855)
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sl 2 =22E CN(0,1) (4 X~N(1,02) oS

0)
2
Zi

fZ)=F=eT2  ;z1€] =0+
S%m g% Mg X = a1 A geaa aaliaall e.‘l.ul.dl.c *
(sigma square hat) ;2 =52 s(muhat) =X i
8 X~N(X,s2) s 13

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

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

UF O s U — 0 O st Qlalidl k 68%

UAF 20 sp— 20 O past Dlalial (s 95%

U+ 30 s pu— 30 O past Dlalial (6 99.7%



130 4 s ainall allae Llle (S

AN

c2=s2 5 p=X
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X455 35X — 5 om s Glaliadl (s %68
X 425 5 X — 25 Om st Qlalidl (6 95%

X + 35 5 X — 35 O pea g Slaaliall (50 99.7%
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:statistical hypotheses testing (Slaa¥) g2 Al LA
sUan g s allan Jsa dilas) cilel jfiul g YY) L)) Joasl) oo o

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

(ol A e cilaaliiall & (e a2 JlL) Slas)

H
lds null hypothesis (4dlaiy) dpia @ll) 4 jaall 4y jall g;“oj
(Ho =l ey Ulal) L cleal daia i

Hl

ld s alternative hypothesis (2als (= dll) Abadl 4us @l 8
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:significance level kil 4raaY) (5 gl 92 @
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TARy 20 g (A
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a=.01, a=.05 a=.10

Statistical Methods for Research Workers
(1925)

11/15 Ronald Fisher 1890 — 1962
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data+ N(u,0%) Jés data~N (u,0%) a5

. MY\&Wm

Andrey Kolmogorov 1903-1987

W

Samuel Shapiro 1930-

14/15 Florida International University Martin Wilk 1915-2013




sig =.2>a=.05

Analyze DirectMarketing Graphs Utilities Add-ons W fre—
Reports é % ﬁ @ Boxplots- ~Descriptive— Dependent List
) Descriptive Statistics P Frequencies... @ Factor levels together | | [¥ Stem-and-leaf %m '
,_ Taples 4 Descriptives... " Dependents together | | [7] Histogram
Compare Means 3 ﬁs Explore.. None .
General Linear Model > o N : _ Factor List
Generalized Linear Models » | [/ :Normality plots with tests | 1
Mixed Models 3 I8 Ratio.. -Spread vs Level with Levene Test
= i P- ;
Correlate » Epr R @ None Label Cases by:
Regression P [l 0-0 Plots... ® Power estimation l J
@ Trapsformed Power: [Natural log
@® Untransformed i
\Continue) [ cancel J(_Heip | e ][ Reset ][cancel ] Heip ]
Tests of Normality
s a
Kolmogorov-Smirnov
Statistic df Sig. .
data 006 | 10000 200 | '8 yiuall ia il Jaas 13
e a . 2
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| ﬂ | 8 X~N(u,02)

Ao Plu—0o <X < pu+o]=.68
. Plu—20 <X < p+20]=.95
Plp—30 <X < p+ 30] =.997
ﬂ Pla < X < b] wus o ila
a b X :.;m'.‘)hah;u
2 SPSS

LS)\_\&AS\ Ga:u.u\ @J}d\ J g e\..\.il.u\
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4
e

P-2< X <3

X
1 -2.00
2 3.00
cdf.normal(x,4,3)

cdf:
Cumulative
distribution
function

4/28

Target Variable:

|area

(Type & Label..

& x

/

X~N(u=4,0°
(TSRS N o

Numeric Expression:

= 9)

cdf normal(x,4,3) |

e
-
e
)
)

l)e)ia)
ERERRY
ER[EP(FY
et o)
et | 5

hi
=
>
L&

R

L&)
=)
H
k)
)

E{optional case selection condition)

Function group:

All

Arithmetic

CDF & Noncentral CDF
Conversion

Current Date/Time
Date Arithmetic

Date Creation =

Functions and Special Variables:

LOK J Paste /[ Reset || Cancel| | Help |
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ETEE X~N(u =4, o~ =t 9)

3.00 37

Pl-2<X<<3|=PX<LI-PXL-2]=.37-.02=.35
3 Al 5 -2 (g pa o8 Glalill e 3504
5] P[X <5 =P[-0c0 < X < 5]

<
AN
< X| P2 X]|=P2< X <0

/A
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X drea
2.00 23
1000000.00 1.00
-1000000.00 .00
2.00 63

PIX <5 =P[-00< X LH|=P[X <5 -P[X <00 =.63-0=.63

P2<X]=P2< X <o0] =P[X < oo]—P[X <2] =1—.25 = .75

Z~N(u=0,0%=1) s

Y LaaY! sla RN

P—1<Z <1 P[-1 < Z] P|Z <0

6/28




g rall aal) a3 gl J gan

Z~N(0,1) ,
X—u 4
P (z < z(4) = T) ! ST
2z .00 .01 .02 03 .04 0s 06 07 .08 09
0 <5000 > 5040 5080  .5120 5160 .5199 5239 5279 .5319 .5359
1 4. 5438 5478 S5 5557 .5596 5636 5675 ..5714 .§753
2 5793 L5832 5871 .5910 5948 5987 6026 6064 6103 6141
3 6179 6217 6255 6263 6331 6368 6406 6443 .6480 .6_5 17
4 6554 6591 6628 6664 6700 6736 6772 6808 6844 5879
P(Z < Q) 5|65 950 6985 7019 7054 .7088 7123 7157 719 7224
- .6 7257 .729] 7324 7357 .7389 7422 .7454 .7486 TS .7549
7 7580 7611 7642 7673 7704 7734 7764 .7794 .7823  .7852
8 7881 7910 .7939 7967 .7995 .8023 8051 .8078 81086 8133
S 8159 8186 8212 8238 8264 .8289 8315 8340 8365 8389
1.0 8413 8438 8461 .8B485 .8508 8531 .8554 .8577 8599 8621
1.1 .8643 8665 .B686 .8708 8729 8749 8770 .8790 8810 8830
[l 8849 8869 .8BB8S8 8907 8925 8944 8962 .8980 .8997 8015
1.3 9032 .9049 9066 9082- .9099 9115 9131 9147 9162 9177
1.4 9192 9207 9222 9236 9251 9265 9279 .9292 9306 9319
15| 9332 9345 9357 9370.-(9382) 9394 9406 9418 9429 .944)
1.6 9452 .9463 ’.947V 9484 949 9505 8515 9525 9535 .9545
} (o3 .9554’ QLG 9573 9582 9591 .9599 9608 9616 9625 .9633
1.8 5041 9649 9656 9664 9671 L9678 .9686 9693 .969% .9706
1.9 9713 9719 9726 9732 9738 .9744 9750 .8756 9761 8767
)
(Z S 1' 54) 2.0 9772 9778 9783 9788 97913 979R 9803 9808 9812 8817
2.1 9821 9826 9830 9834 OB38 9842 .OR46 .9R50 9854 G857
2.2 9861 9864 9868 9871 9875 - 9878 G881 9884 9887 9890
2.3 9893 9896 9898 .9901 9904 9906 .990% 8911 - .9913 9916

SUPEEpe ANnAn GO aas e e Qa0 G071 QQ1? 9974 006136
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109 Jalaa aladlind o g 4l
Lo 858 g oS V5 X Ol satie G () (s s b)) bl

inc_aft inc_bef | y GL

12.00 8.00
L .. related pairs 4 525l Sl ¢ 5SS o (1
18.00 9.00 Y e saalie Lla X (e 3aalie JS () !
12.00 7.00
15 00 8.00 - W L v / - wl X
13.00 3 00 4\4:.4.. m\ L_i\JALuAM 8% u.\j M\ R dS )L (2
22 00 9.00 extremes
training.sav 2
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Landa e 54
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inc_bef sinc_aft O Ggmum 2L Glwa 4 5 training.sav :Jbe

- Chart Builder X
Graphs Utilities Add-ons Window H
- ) Variables: Chart preview uses example data {
jill Chart Builder... & prog — — - |
Graphboard Template Chooser... I & inc_s4 |
= & inc_bef
Legacy Dialogs Pl .
g |
: EEE
Glaalie  JdX e S i
daalal) Jagil) e ol gaiall

Bodiall any 223055 13¢] . es
box plot
Gsdiall hbis au i gl A

R P R i e —
<Y |ged ﬂ“@ -

PieiPolar

Gallery Basic Elements. GroupsPont D TiesFoonctes E |
.- - Element

Choose from:

Scatter/Dot
Histogram
High-Low
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40.00
.o 4 249
gy LAl e b
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Y L R outliers 08 917268 1,

se S Ky i 4 i)
O Jalaa dad

I 2000+

inc_aft
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min

005
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_iScatter plot (ill) i) Jod

Graphs Utiiies Add-ons = Window H | & chert Bulde

X
“‘h EhEll"t Builder._ © Variables: Chart preview uses example data
] - . | @b prog
Graphboard Template Chooser... E & inc_aft
. | & inc_bef
Legacy Dialogs ad
.......... o
b o
1¥° %
training.sav T
L e
[ie
------- _Q {_3
No categories (scak AP ———a i
variabie) | & .

Gallery | Basic Elements ” &meMﬂ%E;MQ

Choose from:

Element
Properties...

Favaorites

Bar o€ l OOC : Fu: L «® Qpfions..
Line N:" 2 8
Area N, .

11

1!

Scatter/Dot Cp

Histogram o E g E
High-Low

Boxplot
Dual Axes
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Graphs
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Reports
Descriptive Statistics
Tables

Compare Means

General Linear Model

Mixed Models
Correlate
Regression

Loglinear

O SRR A [ NS
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Generalized Linear Models
b
b
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b
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B4

EE
ER

var

Lt] Bivariate...

| Partial...

[3] Distances...

@ Bivariate Correlations X

Variables:
ﬁ inc_aft
@ inc_pef

@b prog

~

— Correlation Coefficients

Pearson || Kendall's tau-b || Spearman

~ Test of Significance

@ Two-tailed © One-tailed

[ Flag significant correlations
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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 1000 1000

r =0.589

Hy,:p=0 vs.

H :p#0

sig =.000 < a =.05
conclude H,

Shall LYl i 18 dladl Aem ) Jsd e A 5 L
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Al sy e s ualadl Gasl

- »

4484

el e 3 ke s simple linear regression bl (haall jlassy )

L AR\PINY

y:IBO_|_Ile + & yi:,BO+,lei+gi 1 =12, ..., N
beta zero epsilon - . .
beta §ne Gaaliall Lal sddaleal) o2 8

Aaslea (X;,y,); 1=12,...,N
s Julae 48 B 5 ) parameters (sUausll) allxall Wl
&~ N (0,6%) & Loty U geae 4l glic sladl oo &
residuals <l s )l W seni judliay s3a eUadll i oty
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) jlasi¥l Julas s el Ganl

byt Bad) i) bd Adas ¥ = S + S, X,
simple linear regression model (equation)
X Joaidl JYa (e ¥ Jpaially 5l a Casgl
Jsaie — i) Joate - pal) Jpaie) Jiiaall Jsaially X 5o Gl
(Opeall Jsaiall —
independent (predictor — regressor — explanatory - feature)
variable
—ade jaaidl— Hudd) J il — 4 L)) aldll Jsaialh Voo
(gl Jsntia — dAnyiill J saa
dependent (predicted — explained — regressand —outcome
— target) variable
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30 -

101

0 100 200 300
youtube

JA’LiBO +A,8A1xiA
sales; = f5p + 51 * (youtube);

22/28

5oa all) Clasal) anay pail) 1l
e 48 me PR e ziiel (A sm
eall (Ladd dll) claliall

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




) jlasi¥l Julas s el Ganl

(ﬁﬁlu.a s Z\JJL’.A) Lol ghﬂ\ Jlaady) GSJ.AJ el Ja g g
(e Y 5 X Ol eaiall DS -1
siiall il L Y1 -3

Aol 5l ualAl) e aisall

dadll 3 il Jsaciall saaliall dadl)l n 381 s quul i) ()
i=12,.., N & € =Y~V & ol cal da8 5l
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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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3

2

3

b &

Loyl IWawI\gss14_subset_for_classes

relations

= Automnatic Linear Modeling...

bl Linear

[l Curve Estimation...

Partial Least Squares

[ Binary Logistic...

Multinomial Logistic...

£ Ordinal...

& Probit...

£ Nonlinear...

[ Weight Estimation

2-Stage Least Squares___
Optimal Scaling (CATREG)...

@ Linear Regress

&b prog
f inc_pef

training.sav Jt

Statistics..

Dependent:
L;] |g& inc_aft

Block 1 of 1 — 5
Independent(s)
& inc_bef e SLE R
up
@ Linear Regression: Save
rPredicted Values rResiduals—
[ Unstandardized [+ Unstandardized
[C] standardized [] standardized
[] Adjusted [7] studentized
[7] 5.E. of mean predictions [7] Deleted
[] studentized deleted
rDistances rinfluence Statistics— =
l [C] Mahalanobis [ Dfgeta(s)
[[] cooks [] standardized DiBeta(s)
[] Leverage values Jl [ DFit
Prediction Intervals —— | [ Standardized DfFit —
[ Mean 7] Individual ' [] Covariance ratio
Bonﬂden-:e Interval: 95| % |

|

rCoeflicient statistics

["] Create coefficient statistics

l @ Create a new

| @® write a new dat
Fil

Export model information to XML file—

| | (mses)

| [+ Include the covariance matrix




hall janiyl Jalas s eald) Ganl

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

. L b. Dependent Variable: inc_aft \
R=r, =0.589

R? = (R)? = 0.347

- 4 5 coefficient of determination a3l Jalaa awy R % G
Isaiall ad o IS 5l (e Jitesall Jsaiall U jusiy ) Ay siadl gl
Pt

ad bl el e 347% o) ¢l R*=0.347=34.7%
X =inc_bef Jsaid lgic Josue Y =INC_aft Jsaiall
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hall jlansy Jilas 1 ealadl Gasl

ANOVA®
Sum of

Model Squares._ df Mean Square F Sig. \
1 Regression y ?555.0?9‘ 1 7655.079 529.556 .000" i

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

26/28

SST=21793.351
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Al jlanyl Jilas s ealadl Gasl

Coefficients®

Standardized
Unstandardized Coefficients Coefficients
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 P
o
3000 o 3 9
Ho: =0 v.s. H 145 #0 of 3 8 J3 % o o
¥ ¢ 8 Js ¢ &8 8
sig =000 < o = .05 R TR RL 0 B B
L 0 o o o o o 0 o
Sael 8 8.8 8 £F 5 §
t, = 23.012 AT .
o o o o o o
o g 8 a 5 8 o
~ o o Lolid o T = o o c o
.DJJJM d..\ﬂ Q.AJ\)M ‘\3‘)&.6 O;‘ L..S‘ 10.00 g % {g g § \
* vt L = o] o] o
Az ;u\JSb j.\.uﬂ e\.&» 4\,3.3)&.\5\
-‘\T)THJM\ BJJJM Y & 2.00 10.00 12.00 14.00

27/28 inc_bef




bl sy Jalas s ualad) Gl

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

ob adst Daie « X =13.5 A il 5 ysall J8 adl ) Gk se G G il
8 A Haill 5 gall Baa elgil axy 4l 5K
vy =1.548+1.680*13.5 = 24.228

prog __ inc_aft inc_=bef _iES_‘L_ e
12.00 8.00 -2.99000 Q—Lu‘ja)ﬂ g’—ULM ?LJJM

L

1 0

2 0 10.00 8.00 -4.99000

3 0 11.00 8.00 -3.99000

4 1 18.00 9.00 1.32971

5 0 12.00 7.00 -1.30970

6 1 15 00 8 00 01000

7 0 13 Tests of Normality

8 ! 4 Kolmogorov—Smirnoﬂ-—\ Shapiro-WWilk N

fn :1 13 Statistic df (Sig. Statistic df Sig.
Unstandardized Residual 051 1000 \ .000 987 1000 .000

- g ] —— - m— = =-— Cal

Jas Gud 138 5 Lada o 565 Y 3 sl Gl ) )
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2158 oSk ] 2 hal) (e ia

a3 by 3 zalas)
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e el plSE
Jsaial 5 sriall Liaia o
A4 giea WA g SPSS (A () sy Jalre lusy 3 ST e
(Ol snia (g YY) adl) Labsi j¥) 44 sian o
bl laaiy) Jidas 8 A o

Al g g ould 5 o gi pran-ag sl sal S G la o
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Box Plot (8 sxuall au

3¢ @sanall sy 2 g X dsalall (e diie X, X5, Xy Ui

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

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

e s Glaliall (e 25% b jly Je Al 4adl sa 5 (percentile
75% L

50t ) 50 Jl s sl 54 5 second quartile S 2w ) 1 Q,

e 5 laliadl (0 50% W jlw e Al 4adll g8 5 (percentile
(sl cnile ass Qo) ) lasdll 8 Q, ) 5} 50% Leia
75t )75 dl s ssall a5 third quartile Q& =) 1 Q,

e 5 Glaliall (e 75% W jlw e Al 4adl sa 5 (percentile
Ll 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 -
0,5.6,8.7)14.1,14.1,15,17.2,19.2,09.3, 24.1, 24.7
" N =11

| l |

Ql Q2 Q3

IQR=Q3-Q1 = 19.3-8.7 = 10.6

outliers 4 jziall Culaalinll 5 :dualdl) ﬁﬂ\ 9 (Z\Jju'.d\) R\ A ﬁﬂ\
Iy =[Q1—=3(QR), Q1 = 1.5(IQR)]  Jlaall ‘paiia dadl Il polaall 4

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

1778 Auald 4 Qq —3(IQR) (e Jisaalia JS 5 extreme




Box Plot (3 sxuall au

BJM‘ CalaaLiall e ‘U}“‘M L.;@ﬁ e.u:)ﬂ.i aalall min, max | i
s 1= [Q1_3(IQR)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 daald Y g A jrie Jadi o g3 Y
B OY S JAall s b
Ql Q2 Q3 Sl

IQR=Q3 -Q1= 19.3-8.7 =10.6

|, =[-23.1,-7.2] , 1,=[35.2,51.1]
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- - e I
#2 Frequencies: Statistics . ﬁ 2%

Percentile Values Central Tendency—— | E;iame(g}:
¥ Quartiles [ ] Mean d22_maeduc

T it =
[C] Cut points for: equal groups | iMediar
B | o Bl
[C] Percentile(s): e Mode l

&
V)]
c
3
I l

Bootstrap. ..

! ¥ [T Values are group midpoints
! Dispersion : Distribution | JLReset [ Cancel [ tietp |
[ Std. deviation [ Minimum [] Skewness 1 . Statistics —
EI Variance Maximum [ Kurtosis | MOTHER'S HIGHEST YEAR
y | Range Bl S.E fpean L 1 L SCHOOL COMPLETED
(Contitue) [ Cancel | help_| I Valid 2288
L | Missing 250
Median 12.00
QR =14-10=4 Percentiles 25 10.00
1= [Q1—3(|QR),Q1—1.5(|QR)] 2] 12.00
75 14.00

=[10-3%4,10-15%4]=[-2,4] —
|, =[Q,+15(IQR),Q,+3(IQR)] = [14 +1.5* 4,14 + 3*4]

6/28 =[20,26]




gss14 subset_for classes STATISTICS.sav d22 maeduc

|, =[20,26]

highe<c ol>ser 7~*ior,

lowest obscrvation
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Box Plot (3 sxuall au )

d13_chlididel

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

4_

2339 2518
*
2180

3re 64
o
a7

70 87
o
13 B84

128
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Jolra A8 (o Lagi Apladl) A8al) 308 (il (0 painn K, Y (o piiia
.Pearson correlation coefficient ¢ s=_w LAl hals ;Y

Total

X X e X 2 (X = ) (Y — a4 )

’ Total 1
'0 B ™ otal N

Y Yo Yr = ;(Xi_ﬂx)z\/zl(Yi_luY)z

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

i=l

> P xy :rxy_

- (e {505

=1 i=l

Oe Gl aiall e US55 s related pairs dual s Skl ¢ & o
(Lrnks Cd saiddl e S £ s O ) Analall colaaLisall
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) ol yY) Jdudas - peald) Chall
r J : M

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

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

10/28

H, »0./ =0_W.S.
sig =.000 < ¢ =.05

dias 5 gosall Gadl alp W

igdad A8e aa g 4l (gl Juad) (. )

4_1;).4 (MYJ <l c‘\_u.w.a) :\_19.193

(2 eradae gn A (Rah)

L&l Y (5 g die (pl eaiall

H,:p, #0

D3l o3 O s (ol Lol )Y Jaleal e 55 CiSI) (g 1 Sanal

Cor(x,y) ,

Corr(x,y)

, F(X,y) o,



bl Bl ,Y) Jalas s uald) Casl

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=0d22_ maeduC MOTHER'S HIGHEST YEAR SCHOOL COMPLETED

y=d24 paeducC FATHER'S HIGHEST YEAR SCHOOL COMPLETED

=1
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[
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o
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correlation matrix ((dsaie (s fiSY) il Jali Y)Y 48 ghuas

Bivariate Correlations r2 Linear = 0.206
. 0O 20 o] 0 0 © [EChartEdior - O X
— Earlableg E o} o O File Edit View Options Elements Help
& d20_hrsrelax = & d4_educ 4 0000 oo BXYRABE M ILEL Clk@DL Gk &l
il d21_madeg i & d22_maeduc S o000 s B : E £ = - —
ol d23 padeg &’d%_paeduc_— 8 o0 o000 B Wik gk b3
&> d25_region T a "] o z 2 2.0
&)dza_reg’]{3 g o 0 0O 0 g 2 @ . s [=] Praperties Window Ctrl+T 20
& d27_res16 8 o o 00000 § Sef C 3 2
il d28_spdeg = % 6000 o 2 Copy Chart
. ) _ E 104 o o o oo o 3 | i |L Add X Axis Reference Line IS
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@ Pearsog E| Eendall's tau-b D §pearman ¥ o000 § o o Ié»\dd Reference Line from Egquation
- o) o0 o o o o o 0o © o |_AddetIe o o
o o o =] 3
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] ,J_: g o ° © O | 1 show Grid Lines
[+ Flag significant correlations s ° P i, o - © © % O 1| | showperiedads
= o o0 o0o0o00GQO0ODO K= o o o o =
o o oo E o o 0 © o o | [ TransposeChart
[ oK ][ Paste ][ BesetJ[Cancel][ Help ] e K 1. . a2 o © © © 0 0| L# addFitLine atTotal
— — —— = d DI é 1IU o s 9 ° |, Add Interpolation Line e
HIGHEST YEAR OF SCHOOL COMP &= I pos = > ‘
FATHER'S HIGHEST YEAR SCHOOL COMPLETED
R Linear = 0.192 2 Linear = 0.498
8 20 0000 O 0o o0 o0 2 2o o o 0 o o 00 0
E o o0 o0 o0 000 o0 E o o o oo o
& 0 0O0O0OCOOOO o 0O 00O0O©O0O0OO0O0 |
= o o c o000 O0O0oO = o 00000600 o
8 o 0O 0DbDO0OOCO0DOO0OOOCO 8 o ©O0O0O0OO0CO0DOGOGOG®OOOD 0
5'15- [} 0O 00O O0COCOO D 0.0 6'15- o ooooooor::_‘_--" oo
o 00000000 0OCO0 o] o o o ©0000O0O0CGOGO0O0OCO
E o o o 0 0O0O0OOO0OOOO E o c o o0 oono',.c‘"oo o
2 o o o © 000000000000 2 0 oooooaoooc'_p-‘aooooooo
= C0QQC00CO0C0OCQ0C0O0O0 i o o0 o o oo 000 o
> 104 o000 oDo0oa0o0o0o0D0O0 0 > 104 o o ©0o000DO00OO0OO o
th 00 00 00O0O0O0OC o o @ o 09_.—0"00 o o o o
% 0.0 0 0 0 0 00 00 O 000 % (0] o O o0 0‘_9-"6 Q 0 0 0O 0 0 0 0 0 [v]
o 0O 0 O0O0CO0O0DOOOOC O o % o o 00000 oo
ﬁ o 0O 00DO0CO0OOOOOOOOCO " o o0 000000 o o
r s o0 00600O0O0CO0OO r s 0 0 o0 o0o0 o0 o
% o o o 0O 00O0OO OO % o7 ooo0oo0o0o0 o 0 o o o
5 oo ©0o0o0o0 0Oooo o0o0o0oO 6 e oo0co0oo 0o o
= o o o o o o0 o o = o o o
o o o g o
il N o o A L = e a—T—=a T = T T
0 5 10 15 20 o E 10 15 20

HIGHEST YEAR OF SCHOOL COMPLETED FATHER'S HIGHEST YEAR SCHOOL COMPLETED



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 Sig. (2-tailed) 000 000
N 2537 2288 1903
MOTHER'S HIGHEST Pearson Correlation 43g 1 TO06
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.

13/28

FH., N0, 9

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

r, =.454 sigZY =.000< ¢ =.05

Py 5, %0048,

By AR =0

Iny — 706 ' Slg Xy — OOO <o= 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 J06 1
YEAR SCHOOL e
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 h— " "

Z first row

y Sl

(;Laﬂ\ Lol )Y 48 gdins
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LA

X, ¥, U &3 ey atall Lual question.sav —alall

1 slaall

(e i) @Y gaiall (o)) Sl aliadll ale 5 7 Hadll o)) (1

AotV e au) 5 cplsaie S0 SLEEY) Lhda ) (2
Legin (Jadl) Lol )3 £8 gidll

2 ) & extremes dualdll adll (o Y aiall gla e 2SE (3
Al il (LUS) jud Y satiall Ll V) 4d shias
(AYall) L) (5 siuse die Laliaddl diliasy) cluxs il
. a=.05
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Al jlaiyl s tGuslad) Gl
simple linear regression bl il jlass¥l #3 sai &)
Al ol J s model

Do Y dsatall Al aty puiill i~ ~
. ALAS - y = '3[] -+ 51.‘1‘3

axa o (daseal) JTaddl sl dales) A8l o)) (sl 1l
(Dlaall) Dzl 5 anndll (e & sl (o e sLSIL) A sl il
y=—-1+4+23z

9 ool Alapall aaa 845 WA X =30 U b Midie
J=—1423c=—1+23(30) = 68
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Al sy e s ualadl Gasl

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

IA Cya 6 )Aa] 633~5 LjJH?;LA Y. vﬂiusjﬁf\Z&LﬂJLA g5§ E (é;ﬂ 9ﬁizj\il=£;n

O X saalie K aie ) 5l residuals casl s b

o~

& =6 = Yi — Y

5 algata A Lghaday g dad i) il g B gl Qlisy o 584 SPSS

e~N(u,0%) ¢llbauble 55 (uls,l) Salle 55 (1

P = 0 ol Lhas YDl 428 gl aiill (e 31 sall P (2
g * o
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Leverage values
Preachon ntervals

Mean " Indndual
Confidence terval
CoefMiciont ssatistc s

Create coefcent statsacs
.

PRE_1= inc_after =39 = 1.548 + 1.680x

Predicted

18/28

training.sav :Jt

: 0 - . “ @ Linear Regression > |
Reodusis Dependent:
B e & prog E | & inc_aft |
As--l_ ke & inc_bef ~Block 1 of 1
Maﬂ | F’Elicus m
Deleted _y:rdependentﬁs);
" Studentied deeted & inc_bef
ke ‘f-‘.alvehtvs. . *j
DBetals)
. zed DUBets) Method:
O Selection Variable:
Standadzed O | | Rule...
Covarance rat) Case Labels:
R | |
WLS Weight:
e | |
(Lo ][ gaste |[ Reset |[cancel || e |
| inc_aft | PRE_1 |
1 | 12.00 1499000
10.00 14.99000
| 3. 11.00| 14.99000
18.00 16.67029
| inc_aft I PRE_1 | RES 1 | residuals
1 12 00 14 99000 -2.99000
L 10.00 14.99000 -4.99000
3 | 11.00] 14.99000 -3.99000
4 1800 16 67029 1.32971
5 12.00 13.30970 -1.30970
6 15.00 14.99000 01000
L 13.00 1499000 -1.99000
) 22.00 16.67029 5.32971



bl Sl ;Y1 Jalat s uald) Casl

g._w\LJﬂ g;u.\jal\ ?J’_jﬂ\
zasaill a5

Tests of Normality

Kolmogorov—Smirnof_—-\ Shapiro-\Wilk ~ i . e y
Statistic df ( sig. \ Statistic df sig. \| | L—"—\-‘L & PExt
Unstandardized Residual .051 1000 \ .000 987 1000 000 ' "l .
—— L - — - - - \J.-).; w:‘j ‘&j
"@ Bivariate Correlations et GQrrelations
Unstandardiz
_ Variables: . ed Predicted Unstandardiz
&b prog & Unstandardized Pre... Walue ed Residual
& inc_aft & Unstandardized—ﬁe.-- Unstandardized Predicted  Pearson Correlation 1 000
& inc_bef oz Sig. (2-tailed) 1.000
N 1000 1000
Unstandardized Residual  Pearson Correlation 000 1
Sig. (2-tailed) 1.000
M 1000 1000

Correlation Coefficients k. . |

[¥ Pearson [ Kendall's tau-b [] Spearman e J e:‘gj‘ L}c QL.A :dg:‘MA a-.;’“j‘i’j\ C«LL.AY\
| land) GRY) LAY s 1 dad il
Oen Jalee dad

Test of Significance e
@ Two-tailed © One-tailed

[+ Flag significant correlations

(Lo ) (pase ) eset (cancal (i )

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

TA CIUTIimT
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PEARSON_LinReg.sav (<

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

) Aad Ol maiill v e jlasi) 23 sad el o8
LL\\}.L:J o\_\.u‘Y\ - ;L&\ 4.8 dj-jé 43)2.4 IA %
L il 2 llaall

On iiall adiaal el Ll V) -3 sanall au))
mal gl ekl & 5 gl — i) Jsatiall 5 sl Jpaiia
(A8 siad) 2l el 5 el (DlELY)

fORYL Al Job ad gl oS x=80 & <l Jsh S 13



bl jlasiy (s

75.00

70.00

6500

Father's Height (inches)

60.00

GE6

B5E=0=

O I

11
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Son's Height (inches)

50.00-

75.00-

70.00-

6500

50.00

35.007

204
106

R

G35
19




Analyze Direct Marketing Graphs Utilities Add-ons Window Help

Correlations
Father's
son's Height Height
linches) finches)
Son's Height (inches) Fearson Correlation 1 .501“-
Sig. (2-tailed) .00n
M 1078 1078
Father's Height (inches) Pearson Correlation .5[]1“ 1
Sig. (2-tailed) .0on
M 1078 1078

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

#2 Linear Regression: Save

Predicted Values——
| ¥ Unstandardized

"] Standardized

"] Adjusted

— Residuals

| ' [¥:Unstandardized

| [ Standardized

"] S.E. of mean predictions

|| [£] Studentized
| [[] Deleted

|| [C] Studentized deleted

Distances

22/28 ] Cook's

"] Mahalanobis

, Influence Statistics =
["] DfBeta(s)
| Standardized DfBeta(s)

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
Missing Value Analysis. .

Multiple Imputation

Complex Samples

* v v ¥ w ¥ v w ¥ v w w v v v ¥ v ¥

=

»

= [
ERPz» B

Loyl UV wl\gss14_subset_for_classes

relations

= Automatic Linear Modeling...

[l Linear. .

Curve Estimation...

Partial Least Squares...

[ Binary Logistic...

kil Muttinomial Logistic...

B Ordinal ..

Probit. .

E Nonlinear...

[#] Weight Estimation. ..

& 2-Stage Least Squares...
Optimal Scaling (CATREG)...

Dependent:

Statistics. .

| & Son's Height (inches) [Son] |

ck 1 of 1 =

=

Independent(s):

g |z
> |1

Next

S
5
Z

& Father's Height (inches) [...

I

ootstrap. ..

Method: |Enter =



) jlasi¥l Julas s el Ganl

R=r, =.501

R2 = (R)? =.251
cﬁtﬁ‘(JJFiiﬂn Q5§~Jei3n e 25.1%

Model Summ‘ar]wJj
Adjusted R Std. Error of
Maodel F R Sguare sguare the Estimate
1 5017 251 261 2 436466
a. Predictors: (Constant), Father's Height (inches)
b. Dependent¥ariable: Son's Height (inches)
ANOVA®
Sum of
Model Squares df Mean Square i Sig.
1 Regression 2144 530 1 2144630 | 361235 ooo®
Fesidual G388.001 107@ 5937
Total 2532.581 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) 514 027 501 19.006 000

a. DependentYariable: Son's Height {inches)

23/28

Jiinadl J saiall e J g puie

SSR=2144.580

SSE=6388.001
SST=8532.581

Sig=.000<a = .05

7 = 33.887 + .5l4x

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



pr et ot s Lot T ol 0

#2 Explore: Plots M] X
-Boxplots— Descriptive . Dependent List:
@ Factor levels together | | ¥ Stem-and-leaf S RES_T
Dependents together [”] Histogram : )
None Factor List:
| [ Normality plots with tests: |
rSpread vs Level with Levene Test- Label Cases by:

Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Unstandardized Residual 022 1078 200 893 1078 .0on

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

H0:5~N(,u,02) 35y Tl B N(,u,az)

SI0 s

SIgsy =

=.200>a =.05 v

24/28




Al g 5 puld 5 Cagi pan-ag )& sal S (G La

gy sl S A e sl el g pald lddl ) el (A
[0 3 e

(s S1) Lmdn DA Gl A sl ) oy cp)lisay) S Lle
Gl e L) S El b il s 1Y) oS1 5 g iall (sl
il cpsila ) oY) Cony Maied (Lillie

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

loa 5 A el dadil) dgagl fasn plas g_ajsw-q}”f_,fd)s

ce i) JiadY A jaie ok Caaa g 136 Aualall Lagill o g ol Lia
S 13 V) el syl sl slael 5 JLaaY) i il se) 3

(Ol e Bac Baalia Hl S JAwd dday Il rtjes Gilday Hl aa g (2
oy 5l 3ga g il Gl g g puld Hlidl) o G
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Al g 5 puld 5 Cagi pan-ag )& sal S (G La

Unstandardized Residual

10.00000

5.00000—

00000

-5.000007

-10.000007

G352
41088~

197
2032”@ 1066

1 873

214
10739

B52 423
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saaliall Lea ¢ (pilay y Wal Jgaadl \&gé :
5.3 saaliddl ‘(a\f GO\ SJJSA) 2.2 ok
(05 )

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

?dﬂ¥{j"ijﬁﬁdz afmjd AAS:J LL%

Value
-2.0
-1.0
1 4O
. 2 (tie)
P .2
2.2

= o
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ey y Lol padd ) Sl el 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
-6.43354
-6.24586
-6.19789
-5.96361
-5.73198
-5.67309
-5.63776
-5.52083
-5.47012

Il TaT. BT = |

E =k @k ok o —k A gl . —_ @k & &k —k & —_ ok & k& &

Lllie & 8 sall Jsaial aa il

J\)ﬂ\umoJJ&u\&M\dSuiL;m
GJLA\.: (EAAL.’;A A had aalg ) &8 LY)
Sl - g pmld Hlaal) o) 5 Glay ) ellia

d\j.d\ | A8 L;A sz s la oA

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

elad¥l o) Jull ) Al o) 1A
Lala ¢ 50 Y (A 8l



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

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

Ho:p,=0v.ss. Hiip  #0
il Jsb o5& ol @i X =80 g0 Y Jgha <1

y = 33.887 + .514xr = 33.887 + .514(80) = 75.01
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100 el KD
Adaris AU 5 dpdars oIl (BLhl) il sy
by pe 3k (e 43 505 G sy
(3an) 5 dual £ L)) 2al) 5 aaine Jsa LA
(Ciltise Gl £ L)) Caliiue (padise Joa Lodl
(Cuihast yo el £ LEAN) o jo (puralne J s LAl

(Liiwal/ 1-way ANOVA) Galiis (pacine (o J€I Jsa il
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;Z\.uj)a.d\ uyj;laj\ &yj LL\U\:\,J\ MJL ERET r"“ﬁj

aslici (3 kil s2a :parametric methods 4dasasll Gkl (1
) (AT Byl LmYU) Deak Lo 55 ) i
(o)u.m.q dow 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

% A_JIAJ\ LBJH\A d)ﬂ\ 538 draw] e.\.\ \ﬂj c:\.a..ujJJAJ\ ubb.\ﬂ
(Bl (e AR) (a4l
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dpdass DU 3kl 5 ddasa ) (3,

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

:gi (nonparametric statistics) Adaii gll pe Ll Hhas g
da p Slb (ddiaa s ol HLEAY) sy da O da g 80 il 1Y)
lenad ) Jlaial (o ST AR a5 4 jteall A 3l (= ) Jladal

JREAY) I3 Ly Al DU (3 Lerdind ) Lo
Sig I e aeal s Jil ddas gl 3kl e 4 gunall Sig ) ) )
Aha gl e Ll sk (e 4 sl

ki o« (more robust) dtie JSI Akl e @kl G
Gokll alaiiny A DU Lo il e dayd Jial 1) gl ddaall
et o Faas s3I (3l (RinAal) bl il ) b
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Ll )Y Julas

(B Oaloatie G Pxy Osmem Bl ) dalae Gilia Jag i o) Wil
(scale bl (ubiall lilia (1) O aiine Y saiall (1

A Hall ad ol il e g) i duall Lt dga g A (2

Hoipyy =0 Vv.s. Hitpyy #0 Slasy) jloal) by

Ll Lha oM (Ysaddl of e galy gopall ga @l Gl &
(e Jad) Le d8dle ellia (b Gty ol (a dl

Croms Bl )l aadiad Maie bl cpda B3 e by oAl 13
o)) Kendall JIaS Lls )l aadis 5l (Fs 4l 36 ) Spearman
( Ty A sen) (5B dls

- 433 Ma

- JIS alaie ) Juadl) e 1Y ties ey i il (e yan Jalsi 5l )
O Bl Jalaal (Javs oY JaasS
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a5 adine Jn LS

one sample t test 3aa) sl 4=l £ LA
() A slre A5 dad (5 slw e paine Jaws g o LAY Ldase g 43 5k
A dplan ) A il yaas Wil

Ho pu=p V.S, Hitpu#

L5 e (Aladal a g aldiely HLaaY) jlad) o8
Slan ) allall 4y y2iy &8 A (t-student) < siie-t
Gosset el

William Gosset 1876-1937
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) g aaine Jsa HLAsl

;5aa gl ddall ¢ LSS Slad) da gy

Al L5l iy 5 30 ) S paa Ge A daY

e (g el Joaiall (1

134) extreme values el Laill o gl Jsaial s (2
(t bl aladin) adaiu o

(b DU Joaall Caads Cpasilad) oada 31 s Jia) 1314)

Al alh N <30 ) ssea aaa (e Al il 1Y G

/ paua (5 el Joaiall (1

Leada & 55 (g el Jeatall (2

oS Sl Hlia) as oS Joadl caads cpilll cpada p30) aa Jis) 1318)

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

comprehensive.sav :Jds

M

Yalid
Missing

0] cluab )l sale 8 OOl cldle hawgia o Al

60 s» math

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

sl 1l (e I Sl

et RN (35 LAY ) gk 13

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

r

r

b

r

-

-

2 One-Sample T Test ™

BRI == o W= Al ("5
_%__ _EE i‘i—“ J===S KT | *\.)_ Test Variable(s):

N b " & id & math

=== =T é‘ﬁ)gender
- & smoking
. Means. ..
Ou 0 & statistics
One-Sample T Test... ) & probability
Il Independent-Samples T Test 0 f; newway

math_2nd

¥ Paired-Samples T Test.. N | Test Value:
One-Way ANOVA. . ) | oK || Paste || Reset || Cancel]| Heip |

Lo b | T (] T FaTa =L Nalall



) g aadaa Jsn LA 7 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
85% Confidence Interval of the
Mean Difference

t df 1. (2-tailed) Difference Lower Upper

math -1.89049 249 066 -8.733 -18.09 B2

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

sig =.066 > a =.05

o4 Biidall dall g aainall Jan gia (e (38 A8 Jlae 95% ()
Jaall 128 8 adly jaall &) 95% 434 1), —60 e[-18.09,+0.62]
=060 ¢l 1-60=0 ) y—-60e[-,+] &) 95% 4di |l

9/30
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Clfise Cpxaine Jen LAl

‘independent samples t test (iliiuall il Ll

O ) oliig) Cpraine Jawgie O LAY dawy A8k 4
Slhisbdia (DAY laaliag Jag i ¥ il Yy aaiad ¥ Laaaal cilaalis
A Ailmn ) A il i W ol el

Hotm=my vis. Hilp#
13} (t-student) <uia gt JladaY) a5 6l aladely HLEAY) jlad) &3
ccnliall Jase U Jand) axiiass W) g o3l Ja g b Cladiag
(e Yhe whole scheme of %.‘njg)

or ¢ we f‘aa”y

so differant?

|
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Cpliie Cpadine Jea LS

s Cpiliicall opiiall ¢ LA Slad) da g

b le 383 any Ny > 30&N, > 30 ol aS ana e e JaY

Olise g paiie G g paall (pl il (1

adll s 5 138) extreme values Araldll Jadill (e cplsatiall 1A (2
i) adaiei JuS Aell aaa Gy Wiallee Cudy dualdll
(t obual

N, <30 & N, <30 s ans (s (las] ) Guitall cilS 13 L

(A g yllld

Caliiann g ( paiane G g p3all Cpl satiall (1

(shoall Aise jsdﬁwj) ol saiall ke g 550 (2

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

homogeneity of variance (or homoscedasticity)
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Clfise Cpxaine Jen LAl

PP P EVEN g SR L B FRV1| IPRENAVE By SR T ORS S g N AR K
TWo-) Z <hsian-Cas)se sal S Jidl s Mann-Whitney test

sample Kolmogorov-Smirnov test
LAY b el Gl sl iy oeladl
(Levene il JLEAL e (sdlly) Slaa)
:Qsl\;'d\

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

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

13) (51 ¢ raa aaa (e O] saa) 18 il Jla 8 Loay] ket 128
axn (e s AY) Al s (Y Jw&)ﬂ)ﬁ/imw@ Guils
230] s ol G 12 ey leana g banhide jgag pia




Clfise Cpxaine Jen LAl

JukY) o)l Jawsie of ia) kids weight_extended.sav :Jk
o = .05s 2=girl s 1=boy i Lle (b sbuia UYI Jllal) g 5 KAl
Ho =0, V.S, Hylw#p, HWidl G dhdll - Jall

Analyze Direct Marketing Graphs Utilities Add-ons [ 2 Frequencies &Jﬁ
Reports b _l lﬁ:z == S
Descriptive Statistics * | [ Frequencies... > * 2 = gacbie(S]
Tabl r - & weight |5 &> gender
ables [] Descriptives._. & weightDiff Charts...
Compare Means " | & Explore.. & weightz ormat...
: \ _
General Linear Model 0 Crossfabs._ d:l newweight Bootstrap...
Generalized Linear Models * Rat @5 country -
' Ratio.... :
Mixed Models 1 - & weighthi4
el - ots._.. i
Correlate » E_ & weightP10 =
_ Q-Q Plots._.. -
Regression ’ = ¥ Display frequency tables
gender i
Cumulative w Paste | Reset gancﬂ Help
Frequency Fercent | Valid Percent Fercent —
valid by 122 58.4 58.4 58.4 :
girl 87 4.6 416 100.0 22
Total 209 100.0 100.0 — —
N,=122 & N,=87

13/30




B e ————

Variables: Chart preview uses example data

& weight

&> weightDiff
& weightz
&> gender |

4l newweight !

weight

&5 country il
& weightM4
& weightP10

& Zscore(weight) [ & =

== b:':n,r

Mo calegones (scale i &
variabie)

50.00-

Choose from:

Gallery E Elenﬂi:si Groups/Point w

50.00

Favorites

= el kil =

Area
Fie/Paolar
Scatter/Dot
Histogram
High-Low

Dual Axes

Simple Boxplot

40.007]

weight

30.00+

20.00

10.00-

14/30




Analyze Direct Marketing Graphs

— 11 B

Reports ’
Descriptive Statistics ’
Tables ’
Compare Means ’
General Linear Model ’

Generalized Linear Models »

[ One-Sample T Test. .

Utilities Add-ons  Window Help
e -
_ oy oty _ Np"
| & B2 SA T wmi D
Label Values ~ Missing
Bl Blonms
L Means ..

Il Independent-Samples T Test. .

Mixed Models 3 Paired-Samples T Test... t3 Independent-Samples T Test 28
Correlate ¥ I One-Way ANOVA _ Y Test V'...@triable[s}:
Renraccinn k ) &)WEIthDIﬁ «&Wﬁlght —
t# Define Gmups‘ ﬁ N
+
@égse specified values
Group 1: 1
Group 2. |2 | Grouping Variable:
© Cut point: |gendér(? ?) |
E[ — ][ Help ] [Qeﬁne Groups...]
| = F : [_Eesaet][Cancel][ Help ]
Group Statistics
std. Error % :
gender M Mean | Std. Deviation Mean p &= 4043 , X2 = 3854
weight  boy 122 40,4344 5.93211 53707
girl av 38.5402 5.33702 A7218 — —
— — s, =9.93,5,=5.34
X =40.43, y =38.54
15/30 S, =5.93,Sy =5.34




Cpliie Cpadine Jea LS

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 1.707 143 237 207 .0195 1.89420 J9874 319348 3468900
assumed —
Equal variances not 2414 | 196102 017 1.89420 78476 346585 344184
assumed

osladll G aadlg cald) e 55 353 aal ) Cuiladll il 1Al € aas e il
O 0 gt LA 3 Be) 8 Sy JWLy §jg =.193 > ¢ =.05 OsS i
(oYL oty S Sl e (G0 ostadl) JY) Ll

Ho py=p, V.S, Hitw# s }d}\s 5 ol e @l b
sig =.019< a =.05 Jaaal (il

ot =p, v.s. Hytm# }d}\s 5 oball aEll b
sig =.017<a=.05 Gl Al

16/30




Cpliie Cpadine Jea LS

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 237N 207 0149 1.89420 J9a7e ] 31930 346900

assumed

Equal variances not 2414 | 196.102 017 1.89420 T8476 34655 344184

assumed

i~ g €[+, 4] 9 Ceaainall Jas gia G (33l 485 Jlas 95% ()

=1, >0 gl ol s b a8l5 ye il &) 95%
>

17/30
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O e Gpaaine Jea lial

:paired samples t test (i el (el £ LA

(correlated pairs t test or dependent samples t test)

O ) coshati ) Opaine Ghusie O LAY Dduuy Aok A
o Wi ) dadlly Glsbudie (Cpaddiaall (0 JS (8 83 g2 g BRa L]
44t} Aglan Yl dpn

Hotm=m V.S, Hilw#

Al Jsa LY
Loall 3as) 4l ' - — 1 r_
S j:j\ Ho:py,—1,=0v.s. H iy —p,#0

13 (t-student) i siiat SaiaVl a5l ddely JLaaY) el
i s il 55 91 3o s i
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O e Gpaaine Jea lial

Oidas pall el ¢ LAY Slad) o g

Adull by pall i cay N >30 (gl juS aaa e die JaY

Lild dpatll Al gl) cplasijay Guaiie Cpug el Gl gaiall (1
Jsaie JS Jals claalial (5f) aiiue cilialias s (Legia JS (3 53 92 5o
(oAY) Claalial e Al

adll Cas g 138) extreme values dsalall Laill (e Legia JS S8 (2
alaiial adaied ol HaS A jaall el aan 81 g Lgiadlae Cad s dpaldll
(t okaal

GALJ)J\A N <30 &\)Me&u.qt\_wd\;uls \J\\.A\

ltiine Cilaaliiag s (aladi ya g O el G g paall Gl saiall (1

Landa (le 56 Gangpaad) ol il (2

U S sSh Hia) a3 il aodiud G Lae Ja il Jia) 13

Sl gl (LY e Ay i) ol glaisy) 5oLy sl ) 8 il

(Fand Ll o T ) lasSle
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O e Gpaaine Jea lial

Aaalal) 2l @l Jsha g Al o3 g8l) Jlal by deer.sav <ild) (s sisy 1
Ob atiad Ja ¢ =10 2 Ame Al Y e 3 el (Lladiadl i)
e IS el ) 2 sl e Jshal daala) Q31 g8l
Dlial p oy rdad)

Ho: Hhind_leg = Hforeleg v.s.

Tests of Normality
Kalmogorov-Smirnov? Shapiro-Wilk
Statistic if 8ig. Statistic df 3ig.
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 M

odels

Correlate

Renressinn

3

b
b
b
b
b
b
b
3

=

= R 2
Bl = =W %
3

BT i
R 3
L Means...

b

One-Sample T Test. ..

[#] Independent-Samples T Test...

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

"~

Hi: thind leg # Hforeleg

Jsany 1Al N :1OJMeMwM£d‘
Jsaie 09 k) g 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 [ Std. Deviation Mean
Pair1  hind_leg | 1447000 10 3400493 1.07548
foreleq 141.4000 10 403320 127541
Paired Samples Correlations r 3 674
I Carrelation Sig. . — .
__ . Hy:p=0 v.s.Hi:p #0
Pair1 hind_leg & foreleg 10 674 033
sig =.674 > a = .10
Paired Samples Test
Faired Differences
80% Confidence Interval of the
Std Error Difference
Mean Std. Deviation Mean Lower Lpper i df Sig. (2-tailed)
FPair1  hind_leg - foreleg 3.30000 305687 SGEET 1.96307 4 63693 3414 .ooa

Ho: thhind_leg = Kforeleg

Hitthind leg # Hforeleg

21/30

sig =.008 < a =.10
Hhind_leg — Mforeleg € [+, +]

Hi: lhind_leg = Hforeleg




Cpliins pmaine e I Jga sl

. 1-way ANOVA test o\a3¥) a3 ANOVA sl
(itue Ao k) Joie gaine k Gildaws gle @) HLEAY Adars g 48 )l o4
O A gimall ie 400N Aglan ) Az 8l s Wil o) Ay sl

Hota =1, ===

(JSY\LA; u.dauj.muuu)u;\ 2 )
‘ Saia) a8 slaiels JLEAY) el AL
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DependentVariable: milk

Multiple Comparisons

ANOVA & 4 jaall 4 jll

. Homogeneous Subsets

Tukey HSD
~ Mean 95% Confidence Interval
Difference (l- milk
il machine  (J) machine Ji St Error Sid. Lower Bound | Upper Bound
1.00 l ZD -1.DEIEIDDT 886594 A6 '1 -3.3662 1.3662 r Tukey HSD®
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