
SPSS
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(Statistical Analysis)

:
–:
–:

()

– :
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(Statistic):(x)
(s).

(Parameter):      
( )

:.
   .  

.
(std deviation)

  (std error)
.
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(Mode):.
(Median):

.
(Percentile):

.
25%.

(Quartiles):2550

.
Analyze Descriptive Statistics Frequencies

Statistics..QuartilesContinueOK

Statistics

Age
291

9
1.0000
2.0000
3.0000

Valid
Missing

N

25
50
75

Percentiles
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Analyze Descriptive statistics Explore..

Dependent List
Factor ListStatistics..

Percentiles Continue OK

Percentiles

1.0000 2.0000 3.0000 4.0000 4.0000 5.0000 5.0000

1.0000 1.0000 2.0000 3.0000 4.0000 5.0000 5.0000

3.0000 4.0000 4.0000

2.0000 3.0000 4.0000

Resistance

Resistance

Weighted
Average(Definition

Tukey's Hinges

5 10 25 50 75 90 95
Percentiles

%))
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(Measures of Variability):
.

–(Range):  
.

–(Variance):.
(S2):

(1-)
.

.
–(Standard Deviation):  

. .  
  

.

=
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(Standard score):
  

.
= - X-=

Analyze Descriptive statistics Descriptives

Save standardized values as variables

:

(  (Variables

OK
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ESPSS
SPSS

 .E

.
E

.  
 .:

-1.1E-02 = -0.011

Biamaghale.IR
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.
RamLogRam

:
Transform Compute

Target Variable

Ln [numexprNumeric Expression

OK
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Transform Recode Into different variables

Output variable

change

LabelOld & New Values

( (Old valueNew valueAdd

Continue OK

Biamaghale.IR



  
Old valueRange

1 though 1.49
New value1

.

Biamaghale.IR
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stringNumeric

String  
Numeric

.

Transform Automatic recode

OK
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(Boxplot)
 .

.

 .
 .

.
:

–.
–

()
–  

(Negative Skewness).
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141148N =
R

es
is

ta
nc

e

6

5

4

3

2

1

0

181273186258188252210259133180229

Analyze Descriptive statistics Explore..

Dependent List
Factor ListPlots..

Factor Level Together Continue OK

www.spowpowerplant.blogfa.com
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Graphs Bar.. Simple Summaries of separate variables

Define
Bars Represent

Category Axis

OK

STATE

WA
TX

PA
OK

OH
NY

NC
MO

MI
IL

DE
CT

CA

M
ea

n

50000

40000

30000

20000

10000

0

ASSETS87

ASSETS81ind8187
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1.(Nominal Scale):  
 .  

.  
.

2.)) (Ordinal Scale):

    
3. :

) .(  .
.

4. :  
 .

 .
.  

.
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(Dependent):
.

(Independent):
.

(Moderating):
.

:
.

(Intervening):
.

A B

C

Biamaghale.IR



.

Data Select Cases If condition is satisfied

IfGender =22

Continue

OK

Biamaghale.IR
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excelspss

Opendata.
File type

excel
open.

Range
a4: av382Ok.
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(Template)

  
 .

.
(Template)

.
Data Templates Define

NameValue labels

Continue Add OK
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(Validity)

.
  

 .

()
.

.
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.
()

.
  

.
()

  
.
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(Reliability)

 .  
()

  
 (

.
  

:
–
–-(Test-Retest)
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Test-retest

.
t

 .
.
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 .
 .

.

.
( )

1.
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(Reliability)

  
.

  
  

.
Analyze Scale Reliability Analysis

ItemsStatistics

Scale if item deleted Continue OK
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 :
.

:
–
–

 :
.

 .

.
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.
 .

( (.
(Null Hypothsis)

.
(Alternative Hypothesis)  

.

 .
40 .

)

).
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))
.

“
.”

.
05/

..
(Power)

 .
1 .

.
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:
1.  

.
1. Health 2.Finance 3.Lack of basic services
4.Family      5.Personal   6.legal       7.Miscellaneous

:
prob1 prob2 prob3 prob4

2.   .
i

prob1prob2  .
prob3prob4.

Biamaghale.IR



3.:

Analyze Multiple response Define Sets..

)Prob1, prob2, prob3, prob4)
Variables in Set

CategoriesRange

)prob)Name
Label

Add

Close

Biamaghale.IR



4.:

Analyze Multiple Response Frequencies Ok

:

 .Missing values:
Exclude cases listwise within categories

Biamaghale.IR
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T
One Sample T test

.
 /

(H0: = 0).

 .

) (  .
(Test value

).
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T

Analyze Compare Means One-Sample T test

Test Variable

Test Value

OK
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One-Sample Test

3.085 473 .002 $2,419.57 $878.40$3,960.73Current Salary
t df

Sig.
(2-tailed)

Mean
Difference Lower Upper

95% Confidence
Interval of the

Difference

Test Value = 32000

One-Sample Statistics

474 $34,419.57 $17,075.66 $784.31Current Salary
N Mean

Std.
Deviation

Std. Error
Mean
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.

.

)
* (SPSS(H0: 1- 2 0Ha: 1- 2 >0

):
–(H0)2 /*/

t.
–(H0)2/(* -1)/

t.
–H0: 1- 2 0Ha: 1- 2 <0t  

2 /*/ .t  
/(* -1)/.
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(Power)t

 .

.

)).
:

–
–.
–.
–( )

 )).
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T
Paired Sample T test

T  
.

 .  
Test-Retest  

.
 

 .  
.
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T
Analyze

Paired Sample T Test

Paired Variables

OK

05/
 ..

Biamaghale.IR



T

Paired Samples Test

$17,403.48 $10,814.62 $496.73$16,427.41$18,379.56 35.036 473 .000
Current Salary -
Beginning Salary

Pair
1

Mean
Std.

Deviation
Std. Error

Mean Lower Upper

95% Confidence Interval
of the Difference

Paired Differences

t df
Sig.

(2-tailed)

Paired Samples Correlations

474 .880 .000
Current Salary &
Beginning Salary

Pair
1

N Correlation Sig.

Paired Samples Statistics

$34,419.57 474 $17,075.66 $784.31
$17,016.09 474 $7,870.64 $361.51

Current Salary
Beginning Salary

Pair
1

Mean N
Std.

Deviation
Std. Error

Mean

Biamaghale.IR



T  

  
.

)
).
  

.
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T
Independent-sample T test

T  

.
  

(  
 (

.

Biamaghale.IR
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T

Analyze Compare Means Indepndent-sample T Test

Test Variable
Grouping variable

Define Groups

Continue

OK
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T
Group Statistics

769 4.29 1.35 4.87E-02
673 4.03 1.35 5.21E-02

Married?
yes
no

Think of Self as Liberal
or Conservative

N Mean
Std.

Deviation
Std. Error

Mean

Independent Samples Test

4.778 .029 3.707 1440 .000 .267.13E-02 .12 .40

3.7071414.654 .000 .267.13E-02 .12 .40

Equal
variances
assumed
Equal
variances not
assumed

Think of Self as Liberal
or Conservative

F Sig.

Levene's Test for
Equality of Variances

t df
Sig.

(2-tailed)
Mean

Difference
Std. Error
DifferenceLower Upper

95% Confidence
Interval of the

Difference

t-test for Equality of Means

Biamaghale.IR



T

t .
  

.
Levene

.
05/

 .
.Equal

variance not assumed.
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(One-Way ANOVA)

t.
t

.
  

.
  

.  
.

  
)

).
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ANOVA

Current Salary

8.9E+10 2 4.5E+10 434.481 .000
4.8E+10 471 1.0E+08
1.4E+11 473

Between Groups
Within Groups
Total

Sum of
Squares df

Mean
Square F Sig.

 .

.
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Multiple Comparisons

Dependent Variable: Current Salary
Bonferroni

-$3,100.35 $2,023.76 .379 -$7,962.56 $1,761.86
$36,139.26*$1,228.35 .000 -$39,090.45 -$33,188.07
$3,100.35 $2,023.76 .379 -$1,761.86 $7,962.56

$33,038.91*$2,244.41 .000 -$38,431.24 -$27,646.58
$36,139.26*$1,228.35 .000 $33,188.07 $39,090.45
$33,038.91*$2,244.41 .000 $27,646.58 $38,431.24

(J) Employment Category
Custodial
Manager
Clerical
Manager
Clerical
Custodial

(I) Employment Category
Clerical

Custodial

Manager

Mean
Difference

(I-J) Std. Error Sig.
Lower
Bound

Upper
Bound

95% Confidence Interval

The mean difference is significant at the .05 level.*.
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Bonferroni
 .  

  
 .

.

 .
.
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Analyze Compare Means One-Way ANOVA

Curent SalaryDependent List

JobcatFactor

Post Hoc..

Bonferroni

Continue

OK
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1.Q-Q:  
)

).
.

Graphs Q-Q..

:

Variables

OK

Normal Q-Q Plot of Current Salary

Observed Value

140000120000100000800006000040000200000-20000

E
xp

ec
te

d 
N

or
m

al

3

2

1

0

-1

-2

-3
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2. :
.

 .(  
  

).Tests of Normality

.208 474 .000Current Salary
Statistic df Sig.

Kolmogorov-Smirnova

Lilliefors Significance Correctiona.

Explore

:

Analyze Descriptive Statistics

Plots ..Normality plots with testContinueOK
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(Skewness)
(Kurtosis)

.  
.

.

.
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t
.

Levene’s Test  .
 

 . .  
 .  

.
Levene 

Equal variances not assumed.

Biamaghale.IR



Analyze Compare Means Independent samples T test

Test Variable

Grouping Variables

OK
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()
Factorial ANOVA

.

(
Factor (.

 .

.
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1))

.

.
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60
  

.

(Main Effect)

  
) (
.

(Interaction Effect):  
.

A1 A2 A3

B1

B2

A1B1 A2B1 A3B1

A1B2 A2B2 A3B2
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Estimated Marginal Means of Current Salary

Non-estimable means are not plotted

Educational Level (years)

2120191817161514128

E
st

im
at

ed
 M

ar
gi

na
l M

ea
ns

80000

70000

60000

50000

40000

30000

20000

10000

Gender

Female

Male

Biamaghale.IR



Tests of Between-Subjects Effects

Dependent Variable: Current Salary

9.5E+10a 14 6.8E+09 72.704 .000
8.7E+10 1 8.7E+10 932.754 .000
3.3E+09 1 3.3E+09 35.054 .000
4.8E+10 9 5.4E+09 57.684 .000
1.4E+09 4 3.5E+08 3.695 .006
4.3E+10 459 9.3E+07
7.0E+11 474
1.4E+11 473

Source
Corrected Model
Intercept
GENDER
EDUC
GENDER * EDUC
Error
Total
Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .689 (Adjusted R Squared = .680)a.

Employee dataBank.
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F
:

–:) (  
 .  

.
–:) (  

.
– :  

)).
  

05/. .  
 .  

.
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()
  

)) /.  
    

.
  

)) /.  
    
.

.

.
Corrected Model

  
 .R squared  
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Analyze General Linear Model

Univariate

Dependent Variable

Fixed Factors

PlotsHorizontal AxisSeparate Lines
Separate PlotsAddContinue.

OK
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(MANOVA)

MANOVA
.

( ((Factor Variables)  
.

) (
.

( (
.

Biamaghale.IR



(Interaction Effect)
(Main Effect)

 .

.
SPSS

.
)1

(  (2 ()
):

.

.

H0:

Ha:
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))

05/(Sig. >0.05)
)).  

  
.

.
  

.
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(MANOVA)
(covariates)

( (
.

(Predictor)  
.

phillai, wilks,
HotellingRoyF.

(univariate)
.

Biamaghale.IR



I1I2 
D1D2D3

 .SPSS

.
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Multivariate Testsc

.928 1089.906a 3.000 252.000 .000

.072 1089.906a 3.000 252.000 .000
12.975 1089.906a 3.000 252.000 .000
12.975 1089.906a 3.000 252.000 .000

.174 3.907 12.000 762.000 .000

.832 4.004 12.000 667.021 .000

.195 4.076 12.000 752.000 .000

.152 9.638b 4.000 254.000 .000

.088 1.924 12.000 762.000 .029

.913 1.937 12.000 667.021 .028

.093 1.946 12.000 752.000 .026

.069 4.374b 4.000 254.000 .002

.310 1.833 48.000 762.000 .001

.717 1.854 48.000 750.305 .001

.359 1.874 48.000 752.000 .000

.218 3.468b 16.000 254.000 .000

Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root
Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root
Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root
Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Effect
Intercept

I1

I2

I1 * I2

Value F
Hypothesi

s df Error df Sig.

Exact statistica.

The statistic is an upper bound on F that yields a lower bound on the significance level.b.

Design: Intercept+I1+I2+I1 * I2c.

Biamaghale.IR



Tests of Between-Subjects Effects

70.101a 24 2.921 2.624 .000
55.598b 24 2.317 1.966 .006
93.502c 24 3.896 3.842 .000

1566.989 1 1566.989 1407.720 .000
1357.000 1 1357.000 1151.896 .000
1386.230 1 1386.230 1366.885 .000

9.114 4 2.278 2.047 .088
5.888 4 1.472 1.249 .291

35.533 4 8.883 8.759 .000
19.216 4 4.804 4.316 .002
5.476 4 1.369 1.162 .328
4.241 4 1.060 1.045 .384

43.806 16 2.738 2.460 .002
24.397 16 1.525 1.294 .201
20.763 16 1.298 1.280 .210

282.738 254 1.113
299.227 254 1.178
257.595 254 1.014

3334.000 279
3099.000 279
3235.000 279
352.839 278
354.824 278
351.097 278

Dependent Variable
D1
D2
D3
D1
D2
D3
D1
D2
D3
D1
D2
D3
D1
D2
D3
D1
D2
D3
D1
D2
D3
D1
D2
D3

Source
Corrected Model

Intercept

I1

I2

I1 * I2

Error

Total

Corrected Total

Type III
Sum of
Squares df

Mean
Square F Sig.

R Squared = .199 (Adjusted R Squared = .123)a.

R Squared = .157 (Adjusted R Squared = .077)b.

R Squared = .266 (Adjusted R Squared = .197)c.
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MNOVA
Analyze General linear Model Multivariate

Dependent Variables

Fixed factors

OK

Plots..

Horizontal AxisSeparate Lines

Add Continue
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C hi-square test
  

(  
)  

.

.

.
  

.

H0:
Ha: Biamaghale.IR



 .

  
 .

.

(  
).
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1. .  
.

2.20%
5 .  

Minimum expected frequency
.
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Analyze

OK

Descriptive Statistics Crosstabs..

RowsColumns

StatisticsChi-square

phi and cramer’s v
Kendall’s tau

continueCells

ObservedExpectedTotalUnstandardisedcontinue

Biamaghale.IR



(
)

Is Life Exciting or Dull * Married? Crosstabulation

21 44 65
33.5 31.5 65.0

2.1% 4.4% 6.5%
-12.5 12.5

241 218 459
236.4 222.6 459.0

24.2% 21.9% 46.1%
4.6 -4.6

251 221 472
243.1 228.9 472.0

25.2% 22.2% 47.4%
7.9 -7.9

513 483 996
513.0 483.0 996.0

51.5% 48.5% 100.0%

Count
Expected Count
% of Total
Residual
Count
Expected Count
% of Total
Residual
Count
Expected Count
% of Total
Residual
Count
Expected Count
% of Total

Dull

Routine

Exciting

Is Life Exciting
or Dull

Total

yes no
Married?

Total

GSS
Married

Life.
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(2 ) -
Chi-Square Tests

10.303a 2 .006
10.475 2 .005

4.477 1 .034

996

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df

Asymp.
Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 31.52.

a.

Symmetric Measures

.102 .006

.102 .006
996

Phi
Cramer's V

Nominal by
Nominal

N of Valid Cases

Value
Approx.

Sig.

Not assuming the null hypothesis.a.

Using the asymptotic standard error assuming the null
hypothesis.

b.

2

Biamaghale.IR



05/ 
.

(  (
.

PhiCramer’s V
 .

 .  
.

.
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()

 .

.
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Is Life Exciting or Dull

65 332.3 -267.3
459 332.3 126.7
473 332.3 140.7
997

Dull
Routine
Exciting
Total

Observed
N Expected N Residual

Test Statistics

322.865
2

.000

Chi-Squarea

df
Asymp. Sig.

Is Life
Exciting
or Dull

0 cells (.0%) have expected frequencies less than
5. The minimum expected cell frequency is 332.3.

a.

.

Biamaghale.IR



Test Variable List

All Categories Equall

OK

Analyze

Nonparametric Test

Chi-Square..
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) ( .

 .  
.

  
 .

.

.
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Non-Parametric Tests

.
  

 .
.

 .  
.
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Non-Parametric Tests
Signt

 .
Wilcoxon.

Mann-Whitneyt
.

Kruskal-Wallis
.

Runs
.
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(Friedman)
(1937)

K.
Analyze Nonparametric Tests K Related Samples

Test vaiablesFriedmanOK
Ranks

3.75

3.13

2.98

3.25

4.15

3.75

Mean
Rank

Friedman Test

Biamaghale.IR



 .
.

Analyze Nonparametric Tests Binomial

Test Variable listOK

Binomial Test

2.00 47 .22 .50 .000a

1.00 171 .78
218 1.00

Group 1
Group 2
Total

V7
Category N

Observed
Prop. Test Prop.

Asymp.
Sig.

(2-tailed)

Based on Z Approximation.a.

Biamaghale.IR



.

(Measures of association).

.
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(Nominal)
 .

PRE.
:

–(phi Coefficient)
–(Coeficient of Contingency)
–(Cramer’s V)
–  

.

.
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))

–(Lambda)PRE
.

–
.

–

.

.
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(Ordinal)
  

.
(Goodman and Kruskal’s Gamma)

.
- b(Kendal’s tou-b)-
+1.

-C(Kendal’s tou-c)
d(Somer’s d)
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.

:
–-+1

.
–

 .
.
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Symmetric Measures

.219 .028 7.070 .000c

.208 .030 6.695 .000c

995

Pearson's RInterval by Interval
Spearman CorrelationOrdinal by Ordinal

N of Valid Cases

Value
Asymp.

Std. Errora Approx. Tb
Approx.

Sig.

Not assuming the null hypothesis.a.

Using the asymptotic standard error assuming the null hypothesis.b.

Based on normal approximation.c.

Analyze Descriptive Statistics Crosstab..

Statistics

Correlations Continue OK

:

Biamaghale.IR



Analyze Correlate Bivariate..

Variables

:
1. :
2.:
3.:

OK
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Correlations

1.000 .208**
. .000

997 995
.208** 1.000
.000 .
995 1496

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

Is Life Exciting or Dull

R's Highest Degree

Spearman's rho

Is Life
Exciting
or Dull

R's
Highest
Degree

Correlation is significant at the .01 level (2-tailed).**.

Correlations

1.000 .219**
. .000

997 995
.219** 1.000
.000 .
995 1496

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Is Life Exciting or Dull

R's Highest Degree

Is Life
Exciting or

Dull

R's
Highest
Degree

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

Biamaghale.IR



(Partial Correlation)

.

Zero-order correlations.

Analyze Correlate.. Partial..

Variables
Controlling for

Zero-order correlationsOptions

OK
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Beginning Salary

100000800006000040000200000

C
ur

re
nt

 S
al

ar
y

140000

120000

100000

80000

60000

40000

20000

0

Correlations

1.000 .880**
. .000

474 474
.880** 1.000
.000 .
474 474

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Current Salary

Beginning Salary

Current
Salary

Beginning
Salary

Correlation is significant at the 0.01 level (**.

GraphsScatter..Simple

Define XY OK

:
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Analyze Regression Linear..

Dependent

Independent

EnterStepwise

OK
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Model Summaryb

.912a .832 .831 $7,024.15
Model
1

R R Square
Adjusted
R Square

Std. Error
of the

Estimate

Predictors: (Constant), Previous Experience
(months), Beginning Salary, Educational Level
(years), Employment Category

a.

Dependent Variable: Current Salaryb.

ANOVAb

1.1E+11 4 2.9E+10 581.575 .000a

2.3E+10 469 4.9E+07
1.4E+11 473

Regression
Residual
Total

Model
1

Sum of
Squares df

Mean
Square F Sig.

Predictors: (Constant), Previous Experience (months), Beginning Salary,
Educational Level (years), Employment Category

a.

Dependent Variable: Current Salaryb.

Biamaghale.IR



()

Coefficientsa

-3068.271 1782.508 -1.721 .086
601.303 155.934 .102 3.856 .000

5930.283 640.029 .269 9.266 .000
1.342 .070 .618 19.035 .000

-19.031 3.327 -.117 -5.720 .000

(Constant)
Educational Level (years)
Employment Category
Beginning Salary
Previous Experience
(months)

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardi
zed

Coefficien
ts

t Sig.

Dependent Variable: Current Salarya.

Employee data.
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1.(Independence).
2.

(Normality).
3.

(Constant Variance).
4.  

(Linearity).
5. 

(Multicolinearity).

.

Biamaghale.IR



(residuals).

.
Analyze Regression Dependent

Indepndents

Plots..
ZRESID*Y

ZPRED*X

Normal Probability Plot

Continue OK

Biamaghale.IR



()
Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Current Salary

Observed Cum Prob

1.00.75.50.250.00

E
xp

ec
te

d 
C

um
 P

ro
b

1.00

.75

.50

.25

0.00

Tests of Normality

.208 474 .000Current Salary
Statistic df Sig.

Kolmogorov-Smirnova

Lilliefors Significance Correctiona.

Explore Plots

Normality plot with tests

Biamaghale.IR



(Residuals)
(Predicted values).

.

Scatterplot

Dependent Variable: Current Salary

Regression Standardized Predicted Value

86420-2

R
eg

re
ss

io
n 

S
ta

nd
ar

di
ze

d 
R

es
id

ua
l

8

6

4

2

0

-2

-4
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.

.

Transform Compute..
Target variable

Numeric expresion

?OK

Biamaghale.IR



.

 .
LogTan
 .

: Y=a+bLog x

GraphsScatter..

Matrix Define

Matrix variables

OK

Current Salary

Employment Category

Educational Level (y

Previous Experience

Beginning Salary

Biamaghale.IR



 .
.

.
) (/

 .
(multicolinear)

.

.
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()
Analyze Regression Dependent

Indepndents

Statistics..Colinearity diagnostic

Normal Probability Plot Continue OK
Coefficientsa

-3068.271 1782.508 -1.721 .086
601.303 155.934 .102 3.856 .000 .515 1.940

5930.283 640.029 .269 9.266 .000 .426 2.348
1.342 .070 .618 19.035 .000 .339 2.950

-19.031 3.327 -.117 -5.720 .000 .861 1.161

(Constant)
Educational Level (years)
Employment Category
Beginning Salary
Previous Experience
(months)

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardi
zed

Coefficien
ts

t Sig. Tolerance VIF
Collinearity Statistics

Dependent Variable: Current Salarya.
Variance Information Function VIF = 1/Tolerance
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(Goodness of fit of the model)
( R square (R2

  
.

R2

 .

.
Multiple R

(Predicted)
.

Biamaghale.IR



.

(  
).

05/

.
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ANOVAb

1.1E+11 4 2.9E+10 581.575 .000a

2.3E+10 469 4.9E+07
1.4E+11 473

Regression
Residual
Total

Model
1

Sum of
Squares df

Mean
Square F Sig.

Predictors: (Constant), Previous Experience (months), Beginning Salary,
Educational Level (years), Employment Category

a.

Dependent Variable: Current Salaryb.

.

Biamaghale.IR
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(Regression coefficient)
B .

.
  

(H0: 1= 2= 3 = 0)
  
.

Biamaghale.IR



Coefficientsa

-3068.271 1782.508 -1.721 .086
601.303 155.934 .102 3.856 .000

5930.283 640.029 .269 9.266 .000
1.342 .070 .618 19.035 .000

-19.031 3.327 -.117 -5.720 .000

(Constant)
Educational Level (years)
Employment Category
Beginning Salary
Previous Experience
(months)

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardi
zed

Coefficien
ts

t Sig.

Dependent Variable: Current Salarya.

)
).

Biamaghale.IR
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(
) .:

Current Salary = 1.34 Beginning salary + 5930.28 Employment Category
-19.03 Previous Experience+ 601.30 Educational Level- 3068.27

Beta
.

 
 .

 .  
.

Biamaghale.IR



Regression Analysis for Interactive Effects
(Age)

(Moderator)SR = + DP+ e
 .

R Square.
Age( (

(Dummy) .Age
(1)(2)) (

Recode
:

1
2
3

0
1
0

Age1 1
2
3

0
0
1

Age2

Biamaghale.IR



))

Compute:
DP*Age1 DP*Age2
:

SR = + 1DP+ 2Age1+ 3Age2+ 4Age1*DP+ 5Age2*DP+e

 .
.

R SquareR Square)
)Age

.

Biamaghale.IR



))

  
(Dummy) .  

:
SR= + 1DP+ 2RO+ 3LS+ 4EH+ 5EF+e

Compute:
DP*Age, RO*Age, LS*Age, EH*Age, EF*Age

.
(R Square Change>0)

Age.

Biamaghale.IR



))

Age*RO

Age*DP

Age*LS

Age*EH

Age*EF

R Square R Square
Change Beta

.
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(Factor analysis)

  
.

  
 .  

.
  

.
  .

  
.
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(Factor analysis)

  
  

:
(

)

.

Fi = WijXj
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:
–) (

.
–

.
–KMO.
–KMO

.(Kaiser, 1977)
KMO9/8/

7/6/5/
.
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 :

–
.

–
(Bartlett’s test of sphericity).

–
)

).
–(Identity matrix)

.
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KMO and Bartlett's Test

.834

2367.490
435

.000

Kaiser-Meyer-Olkin Measure of Sampling
Adequacy.

Approx. Chi-Square
df
Sig.

Bartlett's Test of
Sphericity

Biamaghale.IR
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(Correlation matrix):
.  

  
.  

(Identity).
1.  

  
 .

.

1 0 0 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 1 0
0 0 0 0 1

Biamaghale.IR



))
(Factor Extraction):

 .  
 .

  .  
(Eigenvalue).

.  
.  

n ().
pct of

var.) (  
.
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(Factor matrix)
.

(Communality).
1 .

.

.

.

F1 F2 F3 ….
V1 a11 a12 a13 ….
V2 a21 a22 a23 ….
. . . . ….
. . . . ….
. . . . ….
Vn an1 an2 an3 ….

Biamaghale.IR



))
(Rotation):

.
.

(Communality)
 ..

.

Varimax

 .
.
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(Orthogonal)
(Oblique).

 .
.

.

.
.

 .
.
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.

.
  

.

(Santos & Clegg, 1999).
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F1

F2

F1

F2

www.spowpowerplant.blogfa.com
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Total Variance Explained

6.752 22.506 22.506 6.752 22.506 22.506 3.603 12.009 12.009
1.965 6.550 29.055 1.965 6.550 29.055 3.089 10.296 22.305
1.902 6.339 35.394 1.902 6.339 35.394 2.751 9.171 31.476
1.391 4.637 40.032 1.391 4.637 40.032 2.243 7.477 38.953
1.277 4.258 44.290 1.277 4.258 44.290 1.601 5.337 44.290
1.252 4.173 48.463
1.205 4.017 52.480
1.116 3.719 56.199
1.065 3.549 59.748

.985 3.282 63.030

.904 3.012 66.042

.850 2.833 68.875

.804 2.680 71.555

.776 2.586 74.141

.737 2.457 76.598

.723 2.410 79.009

.641 2.137 81.146

.601 2.002 83.148

.578 1.928 85.075

.536 1.787 86.862

.511 1.702 88.564

.496 1.654 90.218

.478 1.592 91.810

.428 1.426 93.236

.411 1.369 94.605

.389 1.295 95.900

.348 1.160 97.060

.326 1.088 98.148

.310 1.033 99.182

.245 .818 100.000

Component
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Total
% of

Variance
Cumulativ

e % Total
% of

Variance
Cumulativ

e % Total
% of

Variance
Cumulativ

e %

Initial Eigenvalues
Extraction Sums of Squared

Loadings Rotation Sums of Squared Loadings

Extraction Method: Principal Component Analysis.
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Scree Plot

Component Number

2927252321191715131197531

E
ig

en
va

lu
e

8

6

4

2

0

 .

))

.
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 :  
.

.
 :

 .

 .
()  

(  
 (.
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Rotated Component Matrixa

.672

.602 .307

.593 .411

.572

.572

.540

.493

.480 .300

.380 .314
.700
.685
.649
.585

.348 .555
.597

.390 .593
.567
.543
.519
.487 .385
.474

.320 .418
.734
.571
.526

.310 .410
.372

.673

.611
.309 .567

Q29
Q28
Q27
Q19
Q23
Q20
Q21
Q26
Q30
Q14
Q18
Q16
Q13
Q17
Q10
Q24
Q11
Q6
Q15
Q4
Q3
Q12
Q5
Q8
Q7
Q22
Q9
Q1
Q2
Q25

1 2 3 4 5
Component

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Rotation converged in 9 iterations.a.

  
.

()

.
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.

n
.

  

.
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( (.
  

  
 

.
  

.
  

.
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Analyze Data reduction Factor..

VariablesDescriptives

KMO and Bartlett’s test of sphericity Continue Extraction

Scree plotContinueRotationVarimaxContinue

Options Sorted by size Supress absolute values less than

.35ContinueOK
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(Cluster analysis)

 .  

.
 

.
  

.

)).
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:
 .

:
–

().
–

)).

.
 :  

 .k-means
.
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(cases)
 :  

 .
 .

.
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.
 :  

.

:  

.
:

.
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Analyze Classify Hierarchical cluster Analysis

Variables

Label Cases by

Plots..

DendrogramContinue

OK
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(
).

.
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.

 
 .

.

Dendogram
.

n
 . … . ..

.2… .. ….
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(Path analysis)
  

(causal models).
  

.
.

.

.
  

(Beta)  
.
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:XYYX
.

 :XY
XZZY.

 :XY(Spurious)
ZXY.

 :
(exogenious)

  
.
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.  
.  

.

.
.
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:
–
–:

) (
 .

.
–(Time order):

.
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value

knowledge

performance

satisfaction

error
1

Example 4
Conventional linear regression

Job performance of farm managers
(Model Specification)
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