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SPSS for Windows

 

SAS, MINITAB, SPSS for Windows  SPSS for Windows

 SPSS (Statistical Package for the Social Sciences)  

 (Main Frame) 

SPSS/PC version 3.0  DOS

SPSS for Windows version 6.0  Windows 3.0

SPSS for Windows version 7.5, 8.0, 9.0  Windows 95, 98

SPSS for Windows version 10, 11  Windows 2000

SPSS for Windows version 12.0 - 16.0  Windows XP

 SPSS for Windows version 16.0  SPSS  

SPSS version 3.0 – 15.0  DOS   Windows  

  Excel Mathcad Microsoft Word   

SPSS for Windows  

  (Command Language) 

    Window 

 SPSS for Windows version 16.0   Window 

 copy cut paste     
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1.1  SPSS for Windows

 SPSS for Windows 

 IBM PC  IBM Compatible  Windows XP

 RAM  512 Mb  

Hard disk 

 (Monitor) 

 Microsoft Windows XP

 SPSS for Windows version 16.0

 Excel, Microsoft Word, Mathcad

1.2  SPSS for Windows

1.2.1  

SPSS for Windows  

1.  (Descriptive Statistics)    

(Mean) (Median) (Mode) (Range) (Variance) 

(Standard deviation) 

2.  (Frequency Distributions) 

 (Crosstabs)   (Mean) 

(Median) (Mode) (Range) (Variance) (Standard

deviation)  (Percentiles)   Chi-

Squares, Phi

3.  (Mean Groups Comparison) 

 2  t (Student’s t)  F 

 (Analysis of Variance : ANOVA) 

4.  (Correlation) 

  Pearson, Kendall, Spearman

5.  (Regression Analysis) 

 (Linear Regression Analysis)  1    1  

  Linear, Quadratic, Logarithmic 

6.  (Nonparametric Test) 

  Sign Test, Wilcoxon, Friedman, Kolmokorov – Smirnov 

7.  (Multiple Response Analysis) 

 1 
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1.2.2

 SPSS for Windows   

(Bar, Histogram)  (Line)  (Pie) 

1.2.3  

 SPSS 

     

 

1.  (Data Transformation)   

  SPSS

2.  (Define Set of Variables)  

 

3.  (Select Case)  

4.  (Create Time Series)   

   

5.   

 

6.   2    

1.2.4.

 SPSS for Windows

version 12 

 Windows 

   copy cut

paste  

  Excel, Microsoft Word, Mathcad

 Excel, Microsoft Word,

Mathcad  SPSS for Windows

  column 

 SPSS for

Windows   SPSS

for Windows  copy 

 Microsoft Word 

     SPSS, Excel, Microsoft Word 

 2.   3.
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1.3  SPSS for Windows

 SPSS for Windows  

 1.

 Icon 

 2.  Start

 3.  All Progerams

 SPSS Inc 

 4.  SPSS 16.0  Logo  SPSS 16.0 for Windows
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 LOGO  Run the tutorial 

    Cancel

 SPSS Data Editor

 SPSS 16.0 for Windows 
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1.4 WINDOW   SPSS for Windows

 SPSS  WINDOW 

1. SPSS Data Editor

SPSS Data Editor  Window  SPSS 

   SPSS Data Editor

  SPSS Data Editor  Data View  Variable View

SPSS Data Editor  SPSS 16.0 for Windows  SPSS Data Editor  Window 

 SPSS Data Editor  Data View

 1  Window  SPSS  SPSS Data Editor

 2   SPSS  Untitled1

 3  SPSS Data Editor

 4  x 

 5

 6   3  x

 7  Data View

Data View  

 8  Variable View

Variable View  Window   

 9     cell pointer 
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 SPSS Data Editor  Variable View

 columns

Name

Type  Numeric, String

Width

 character 

Decimals

Label

Values  Value Label

Missing

Columns  columns  Data View

Align     

Measure  (Scale)   (Ordinal)

  Data View  Variable View 
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2. SPSS Viewer

SPSS Viewer  Window  

 SPSS  

 SPSS Viewer   SPSS Viewer  1

SPSS Viewer  SPSS Viewer  1 Window  SPSS Viewer 

 SPSS Viewer

 1  Window  SPSS  SPSS Viewer

 2  Output   Output1

 3  SPSS Viewer

 4

 5

3. SPSS Syntax Editor

SPSS Syntax Editor  Window  SPSS 

  (  Paste ) 

 

  SPSS Syntax  4.
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4. SPSS Chart Editor

SPSS Chart Editor  Window     

    

1.5  SPSS for Windows

1.  Windows  SPSS for Windows

1.1 SPSS Data Editor

 Window  SPSS

1.2 SPSS Viewer

 Window  SPSS 

 Window  

1.3 SPSS Syntax Editor

 Window  SPSS   

1.4 SPSS Chart Editor

 Window    SPSS 

Window   

1.5 Help Window

 Window      SPSS
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2. Menu  SPSS Data Editor

File    

Edit    

View   Value Labels, Toolbars,  Data View, Variable View

Data      

Transform    

Analyze

Graphs

Utilities   

Add-ons

Window  Windows  Window  SPSS 

Help   SPSS for Windows
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3.  SPSS Data Editor

3.1

 SPSS Data Editor   Variable View  View / Variables

 Name

   

Type  Numeric, String

Width   character 

Decimals

Label

Values  Value Label

Missing

Columns  columns  Data View

Align     

Measure  (Scale)  (Ordinal)

3.2

 Enter  1 

     

 Tab  1  ( )

3.3

File / Save Data

File / Save As

3.4

File / Open / Data

3.5     

 Window  (Data Editor, SPSS Viewer, SPSS Syntax )

File / Print / OK
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4.  SPSS Data Editor

4.1

4.1.1

Edit / Go to Case 

4.1.2

Edit / Go to Variables  

4.2   

    Edit / Copy  Edit / Cut

Edit / Paste

4.3   

4.3.1 

 ( )

Edit / Insert Cases

4.3.2

 (drag )

 Delete

4.4   

4.4.1

 ( )

Edit / Insert Variable

4.4.2

  

 Edit / Clear (  Del)

5.  Analyze / Descriptive Statistics

5.1

Analyze / Descriptive Statistics / Frequencies

 Variable(s)

 Statistics, Chart  Format

 OK

5.2

Analyze / Descriptive Statistics / Descriptives

 Variable(s)

 Options  OK
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5.3 

Analyze / Descriptive Statistics / Explore

 Dependent List

 Statistics, Plots, Options

 OK

5.4  2 

Analyze / Descriptive Statistics / Crosstabs

 1  

 Row[s]

 1    Column[s]

 Statistics, Cell  Format  OK

5.5  Analyze / Descriptive Statistics / Ratio

6.  Analyze / Compare Means

6.1

Analyze / Compare Means / Means

 Dependent List  Independent List

 Options

 OK

6.2  1 

Analyze / Compare Means / One-Sample T Test

 Test Variable[s]

 Options

 OK

6.3  2 

Analyze / Compare Means / Independent-Samples T Test

 Test Variable[s]  Grouping Variables

 Options

 OK

6.4  2 

Analyze / Compare Means / Paired-Samples T Test

 Paired Variables

 Options  OK
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6.5

Analyze / Compare Means / One-Way ANOVA

 2  Dependent List  Factor(s)

 Contrasts, Options

 Post Hoc  OK

6.6

Analyze / General Linear Model / Univariate

 2  Dependent Variables  Fixed Factor

 Model, Covariate[s]  Options

 Post Hoc  OK

7.  Analyze / Correlate  Regression

7.1

Analyze / Correlate / Bivariate

 Variables

 Correlation Coefficients

 Test of Significance

 Options  OK

7.2 

Analyze / Correlate / Partial

 Variables  Controlling for

 Test of Significance

 Options

 OK

7.3

Analyze / Regression / Linear

  Dependent

  1  Independent[s]

  WLS, Statistics, Plot, Save, Options

  OK

7.4

Analyze / Regression / Curve Estimation

 Dependent

 Independent

 WLS, Statistics, Plot, Save, Options  OK
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8.  Analyze / Nonparametric Tests

8.1

Analyze / Nonparametric Tests / Chi-Square

 Test Variable List

 Expected Values

 Options

 OK

8.2

Analyze / Nonparametric Tests / Binomial

 Test Variables List

 Test Proportion

 Options

 OK

8.3

Analyze / Nonparametric Tests / Runs

 Test Variable List

 Cut Point

 Options

 OK

8.4 

Analyze / Nonparametric Tests / 1-Sample K-S

 Test Variable List

 Cut Point

 Options

 OK

8.5  2 

Analyze / Nonparametric Tests / 2 Independents Samples

 Test Variable List

 Grouping Variable

 Test Type

 Options

 OK

8.6  k 

Analyze / Nonparametric Tests / K Independent Samples
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 Test Variables List

 Grouping Variable

 Test Type

 Options

 OK

8.7  2 

Analyze / Nonparametric Tests / 2 Related Samples

 2  Test Variable List

 Test Type

 Options  OK

8.8  k 

Analyze / Nonparametric Tests / K Related Samples

 2  Test Variable List

 Test Type

 Statistics

 OK

9.  Transform

9.1

Transform / Recode into Same Variables

 Variables

 Old and New Values

 Old Value

 New Value

 Continue

 If

 OK

9.2

Transform / Recode into Different Variables

 Variables

 Output Variable

 Label /  Change

 Old and New Values

 Old Value
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 New Value

 Continue

 If

 OK

9.3

Transform / Compute Variable

 Target Variable

 Numeric Expression

 If

 OK

10.  Windows 

 SPSS  Window SPSS Data

Editor  Window SPSS Viewer  Window  

 File  New  Open  Window  4 

Data     SPSS Data Editor

Syntax  Syntax  SPSS Syntax Editor

Output      SPSS Viewer

Script   SPSS for Windows 
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11.  Windows

 Window   

SPSS 

 Window  SPSS 

SPSS Data Editor *.sav Untitled1

SPSS Viewer *.spv Output1

SPSS Syntax Editor *.sps Syntax1

  Output1  SPSS version 12.0, version 15.0  spo

 Window  

 Window   Window 

 Window   File 

Save   

Save as 

   

 Save

12.

 Window 

 File  Open  Window 

Data     SPSS Data Editor

Syntax  SPSS Syntax Editor

Output      SPSS Viewer

Script   SPSS for Windows 

  Open

13.

 Window 

 Window  Data, Output, Syntax, ...

 File

 Save  Save as

 

 Save
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1.6 Icon  SPSS for Windows

SPSS Data Editor

1.      2. Save 

3.      4.

5. Undo   6. Redo

7.    8.

9.   10. 

11.   12. 

13.  2       14.  Value Label 

SPSS Viewer

1.  Output  Preview 2. Export Output

3.  SPSS Data Editor 4. Select last output

SPSS Chart Editor

1. Show Properties Windows 2.  Format  X

3.  Format  Y 4.  Title

5. 6.  Footnote

7. Show / Hide grid line 8.  90 
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SPSS Syntax Editor

1.  Syntax   2.  Syntax

3.  SPSS Syntax Editor   4.  SPSS Data Editor

5.  Syntax Editor  Run

6.  Syntax  Cursor 

7.  Syntax

 Windows 

 Windows 

 Windows 

  Value Label 

 Variable Information

   

   

     

        

       

   (ANOVA) 

 392    SPSS for Windows, Mathcad  
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 SPSS for Windows 

    

     

1. ........................

2.   

3. ................................

4.

  

  

5.

   

   

6.  ...........................................

7. ..........................

8. ............................

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 2 22

  SPSS for

Windows    (file name)  (variable name) 

 (variable type)  (missing value) 

(variable label)  (value label)

example4.sav

1. id

 3 

 Columns  5

  id  3   Columns  5

2. sex

 1 

9

1. Male 2. Female

 Columns  8

  Female  6 Characters  Columns  8

3. age

 2 

99

  age  2   Columns  4

4. educ

 1 

9

Level of education

1. Under graduate 2. Graduate 3. Post graduate 4. Doctorate

  Under graduate  14 Characters  Columns

 16
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5. status

 1 

9

1. Single 2. Married 3. Widowhood 4. Divorce

  Widowhood  9 Characters  Columns 

11

6. income

 4 

9999

  income  4   Columns  6

7. grade

 xxxx.xx

9.99

  grade  xxxx.xx  Columns  8

8. bonus

 xxxxx.xx

9.99

  bonus  xxxxx.xx  Columns  10

1.

2.   1

  2

    9

3.

    99
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4.   1

  2

  3

  4

    9

5.   1

  2

  3

  4

    9

6.

    9999

7.

    9.99

8.

    9.99

1.  1

2.   

3.  37 

4.

  

  

5.

  

  

6.  5500 

7.  3.78

8.  11000.00 

1

2

4
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2.1  SPSS Data Editor

 SPSS Data Editor

 Variable View

SPSS Data Editor 

 Column  Variable View

Name

Type

 (Numeric)  (String)

Width

Decimals

Label

Values   1   2  

Missing   

Columns  Columns  Data Veiw

Align  Column     

Measure  Scale, Ordinal, Nominal

  id

 1.  id  Name  1

 Enter  Default  SPSS  

 id

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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1. id

 3 

  id

1.  Column  id

2.   

 Numeric, String, ...

 Width  3

 0 

 columns  5

 Variable Type

 OK  SPSS Data Editor  Variable View 

  sex

 1.  sex  Name  2

 Enter  Default  SPSS  

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 sex

2. sex

 1 

9

1. Male 2. Female

 Decimals  2  0

 Width  8  1

  Width  Decimals  Decimals 

 2.  Missing Values  sex  

 Missing Values 

  Options 

 No missing values  Missing values

 Discrete missing values  Missing  

 Range plus one optional discrete missing value

 Missing 

 discrete  1 

 sex  Missing  Discrete missing values

 9

 OK

 SPSS Data Editor  Variable View

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 3.  Values  Value Labels  sex

   sex  Values  sex  

 

 Value Labels 

 3.1  Value  1 

Tab  Label

 3.2  Label

 Male

 3.3  Add 

Value Labels 

 3.4  Value  2 

Tab  Label

 3.5  Female

 Add

 

Change  Value  Label

Remove  Value  Label

 Value Labels 

 OK  SPSS Data Editor  Variable View 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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  values  sex  Value Label 

  sex 

 

  age

 1.  age  Name  3

 Enter  Default  SPSS  

 2.  age  Numeric

 Decimals  2  0

 Width  8  2

 Columns  8  4

 3.  Missing Value  Discrete missing values

 99

  educ

 1.  educ  Name  4

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 Enter  Default  SPSS  

 2.  educ  Numeric

 Decimals  2  0

 Width  8  1

 Columns  8  16

 3.  Missing Value  Discrete missing values  9

 4.  Label  Level of education

 5.  Value Labels  educ    educ 

 Values  educ  

    

 5.1  Value  1

 Tab  Label

 Under graduate

 Add

 5.2  Value  2  Tab  Label

 Graduate  Add

 5.3  Value  3  Tab  Label

 Post graduate  Add

 5.4  Value  4

 Tab  Label

 Doctorate

 Add

 6.  OK 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 2 31

  status

 1.  status  Name  5

 Enter  Default  SPSS  

 2.  status  Numeric

 3.  Decimals  2  0  Width  8  1

 Columns  8  11

 4.  Missing Value  Discrete missing values

 9

 5.  Value Label  status

     status 

Values  status  

    

 5.1  Value  1

 Tab  Label  Single  Add

 5.2  Value  2  Tab  Label

 Married  Add

 5.3  Value  3

 Tab  Label

 Widowhood  Add

 5.4  Value  4

 Tab  Label

 Divorce  Add

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 6.  OK 

  income

 income  Name  6

 Numeric

 Decimals  2  0

 Width  8  4

 Missing Value  9999

 Columns  8  6

  grade

 grade  Name  7

 Numeric

 Width  8  6

 Missing Value  9.99

  bonus

 bonus  Name  8

 Numeric

 Width  8  9

 Missing Value  9.99

 Columns  8  10

 

 Data View  

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 50  

id sex age educ status income grade bonus
1 1 37 2 4 5500 3.78 11000.00
2 2 29 3 1 4100 3.89 12300.00
3 2 48 1 2 5400 3.67 21600.00
4 1 99 1 2 9999 2.78 19998.00
5 2 33 2 9 9999 3.00 29997.00
6 2 45 3 4 8300 3.45 16600.00
7 2 38 1 4 7700 3.89 7700.00
8 2 23 3 1 3900 3.67 11700.00
9 1 34 2 4 4500 2.56 9000.00

10 1 50 2 2 6700 2.69 6700.00
11 2 43 2 2 4700 3.56 18800.00
12 2 37 3 2 3900 3.00 3900.00
13 1 24 2 1 3300 2.45 9900.00
14 1 46 2 2 4900 2.45 14700.00
15 1 32 1 1 4000 3.87 8000.00
16 1 42 2 3 6600 3.67 13200.00
17 1 38 4 2 8000 3.23 32000.00
18 2 41 2 3 7000 3.45 21000.00
19 2 99 1 9 2000 3.21 2000.00
20 1 54 2 2 7400 3.00 22200.00
21 2 32 3 9 6200 2.56 24800.00
22 1 43 1 2 4700 2.45 18800.00
23 2 22 1 1 3400 3.78 3400.00
24 1 40 2 2 5900 2.67 17700.00
25 1 37 4 9 7500 3.45 22500.00
26 1 28 1 1 3100 2.78 9300.00
27 1 44 3 2 6800 2.56 13600.00
28 1 56 2 2 6400 2.78 19200.00
29 1 35 3 1 5800 3.33 5800.00
30 2 42 1 2 3900 2.56 11700.00
31 1 21 2 1 4700 2.67 14100.00
32 1 39 2 2 5900 2.89 17700.00
33 1 45 1 2 4900 2.56 4900.00
34 1 31 1 2 3100 3.23 9300.00

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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35 1 51 2 3 5400 3.01 5400.00
36 1 23 3 1 6300 2.77 12600.00
37 1 40 3 2 7100 2.89 21300.00
38 1 47 2 3 6600 2.77 19800.00
36 1 53 2 2 7200 2.31 21600.00
40 2 27 2 1 1700 2.67 5100.00
41 1 29 4 1 5000 2.89 15000.00
42 1 40 3 2 6000 3.67 18000.00
43 2 30 1 1 3000 2.56 12000.00
44 2 53 2 2 4700 3.00 9400.00
45 1 31 1 1 2800 2.74 5600.00
46 1 45 2 2 5700 2.67 22800.00
47 1 22 2 4 4300 3.07 4300.00
48 2 34 1 1 3900 2.56 7800.00
49 2 33 3 2 6700 2.12 20100.00
50 1 54 2 2 4800 2.66 19200.00

2.2

 1.  File / Save

 Save Data As

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 2.

 File name

 example4

 3.  Save  Untitled1  example4.sav 

 example4.sav 

2.3

 example4.sav  8  

 50  (    Download  Web

http://www.math.sc.chula.ac.th/~tdumrong/2301286data )

 1.  SPSS Data Editor   File

 2.  Open   Data, Syntax, Output, ...

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 3.  Data 

1.  Directory 

2. 

3.

 example4.sav

 Open

 example4.sav  SPSS Data Editor 

2.4

  

 1.  Variable View

 Variable View  

 2.  Utilities

 1.  Utilities

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 2.  Variables

 Variables

 educ

  educ  Variable Label

 Variable Label 

Level of education

2.5  SPSS Data Editor  Value Labels

 Value Labels  Value Labels 

 SPSS Data Editor

 1.  View 

  Grid Lines  SPSS Data Editor

 Fonts  Fonts  SPSS Data Editor

 Value label  Value Labels  1  2 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 2.  Value Labels  Value Labels

 Value Labels 

 SPSS Data Editor

 Value Labels  

 sex 1  Male 2  Female

  Fonts  SPSS Data Editor  View / Fonts 

 

  Font : Times New Roman, Font style : Italic, Size : 12  OK

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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Analyze / Descriptive Statistics

  

1   2   

 SPSS   Analyze / Descriptive Statistics  

Analyze / Descriptive Statistics / Frequencies  

Analyze / Descriptive Statistics / Descriptives 

Analyze / Descriptive Statistics / Explore       

Analyze / Descriptive Statistics / Crosstabs      

Analyze / Descriptive Statistics / Ratio         

3.1  Analyze / Descriptive Statistics / Descriptives

 Analyze / Descriptive Statistics / Descriptives  

      

SPSS Data Editor

 1.  example4.sav

 SPSS Data Editor

 2.  Analyze 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 3.  Descriptive Statistics 

 4.  Descriptives 

1.

2.  Value Labels

 Value Label

 educ

 5.  age

 age

  

 age 

 6.  OK  SPSS Viewer 

3.2  SPSS Viewer

 Transpose 

 1.  SPSS Viewer 

 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 2.  Edit

In Viewe             SPSS Viewer

In Separate Window  SPSS Pivot Table

  version 12 

SPSS Pivot Table Object / Edit  Open

 3.  Edit / In Viewer

  

Pivot 

  pointer   1 - 3

 4.  Pivot

 5.  Transpose Rows and

Columns 

 6.

Pointer 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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3.3  SPSS Viewer

 k 

  Mean  6  

 

 1.  SPSS Viewer 

( )

 

 2.  37.94

 3.  Format  SPSS Viewer

 4.  Cell Properties  Cell Properties   Format Value

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 5.

1.  0 

2.

 38

 2  6

1.  6 

2.

 37.937500

 OK 

  SPSS Viewer

3.4   Descriptives

 age 

 Options

  

     

     

     

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 Continue

 OK 

 Transpose 

Descriptives
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example4.sav

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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3.5  Mathcad  SPSS

 3.5.1  14  3, 3, 6, 4, 5, 8, 1, 2, 3, 8, 4, 5, 2, 6

 Analyze / Descriptive Statistics / Descriptives

 Save

 example5.sav

 Analyze / Descriptive Statistics / Descriptives   Options 

N                      Range  =  – 

Minimum               Maximum

Sum         Mean

Median                        Mode

Std. Deviation  ( SPSS  )

   1n

)xx( 2
n

1i
i

    

Variance  (  SPSS  )

   1n

)xx( 2
n

1i
i

    

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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Skewness   

 Skewness  0    

 Skewness = 0    normal curve

 Skewness  0    

Kurtosis   

 Kurtosis  0  

 Kurtosis = 0  

 Kurtosis  0  

Mean (Std. Error)  
n

tiondard DeviatanS

 Mathcad

  

 

ORIGIN 1 i 1 14 xi

3
3
6
4
5
8
1
2
3
8
4
5
2
6

1

14

i

xi 60 n length x( ) n 14

min x( ) 1 max x( ) 8 mean x( ) 4.2857

median x( ) 4 var x( ) 4.3469 stdev x( ) 2.0849

Var x( ) 4.6813 Stdev x( ) 2.1636

variance_population_formula 1

n

i

xi mean x( ) 2

n
variance_population_formula 4.3469

standard_deviation_population_formula 1

n

i

xi mean x( ) 2

n

standard_deviation_population_formula 2.0849

variance_sample_formula 1

n

i

xi mean x( ) 2

n 1
variance_sample_formula 4.6813

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 3  Analyze / Descriptive Statistics 47

 Mathcad 

var(x) =              stdev(x) = 

Var(x) =               Stdev(x) = 

mean(x) =                              median(x) = 

cnorm(z) =  (- , z)

slope(x, y) =  Y  X

intercept(x, y) =  Y  ŷ  = a + bx

corr(x, y) =  (Correlation)

min(x) =                             max(x) = 

length(x) = 

 3.5.2  (  score)  3, 3, 6, 4, 5, 1, 2,

3, 8, 4, 5, 6  Save  example2.sav 

 SPSS Data Editor 

example2.sav 

Analyze / Descriptive Statistics / Descriptives

standard_deviation_sample_formula 1

n

i

xi mean x( ) 2

n 1

standard_deviation_sample_formula 2.1636

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 3.5.3  2  2  10 

 1  2

76 81
60 52
85 87
58 70
91 86
75 77
82 90
64 63
79 85
88 83

 example3.sav 

 SPSS Data Editor  Save  example3.sav

 Analyze / Descriptive Statistics / Descriptives

 test1  test2 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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3.6  Analyze / Descriptive Statistics / Frequencies

 Analyze / Descriptive Statistics / Frequencies 

  1     status  

    

 

 Analyze / Descriptive Statistics / Frequencies  age 

example4.sav

 1.  example4.sav  SPSS Data Editor  File / Open

 2.  Analyze / Descriptive Statistics / Frequencies 

 3.  Frequencies  Frequencies 

  1.  column

                2. 

 4.    age 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 5.      age

 6.  OK

 SPSS Viewer 

Frequencies
[DataSet5] C:\Documents and Settings\dumrong\My Documents\dataspss16\example4.sav

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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  Frequencies 

  (  Analyze / Descriptive Statistics / Descriptives )

  1, 2, 3, ... , 99

     

 7.  5.

 age  OK

 Statistics 

 8.

 

 ( )

  Percentile 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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1.  Percentile(s)

2.  Percentile(s)

  45

 Add 

3.  Add

 45

 Percentile

 9.  Continue

 Frequencies

 10.  Charts 

 Bar charts

 Continue  Frequencies

  Display frequency

tables

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 OK   SPSS Viewer 

   

Frequencies
[DataSet5] C:\Documents and Settings\dumrong\My Documents\dataspss16\example4.sav
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 Bar chart  Histogram

Bar chart Histogram

3.7  Analyze / Descriptive Statistics / Explore

 Analyze / Descriptive Statistics / Explore   

     95% 

  Analyze / Descriptive Statistics / Explore  age 

example4.sav

 1.

 SPSS Data Editor

 File / Open

 2.

Analyze / Descriptive Statistics / Explore

 3.  Explore

 Explore 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 4.  age

 Dependent List

 5.  OK

Explore

[DataSet5] C:\Documents and Settings\dumrong\My Documents\dataspss16\example4.sav

  n = 48  2 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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age

AGE Stem-and-Leaf Plot
 Frequency    Stem &  Leaf
     6.00        2 .  122334
     4.00        2 .  7899
     9.00        3 .  011223344
     7.00        3 .  5777889
     9.00        4 .  000122334
     6.00        4 .  555678
     6.00        5 .  013344
     1.00        5 .  6
 Stem width:  10
 Each leaf:       1 case(s)

 Stem-and-Leaf Plot 

  

Analyze / Descriptive Statistics / Explore

 Statistics

 Statistics 

  Percentiles

 Stem width = 10 

 6.00        2 .  122334

stem = 2 , Leaf = 1  2(10) + 1 = 21

 6  21, 22, 22, 23, 23, 24

 4.00        2 .  7899  5  27, 28, 29, 29

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 Continue  OK   

 Interquartile Range = 14.00   3 –  1

 5% Trimmed Mean = 37.91  90 % 

 5 %  5 %

 95% Confidence Interval for Mean Lower Bound = 35.16

Upper Bound = 40.71

  95% 

  95%  35.16    40.71

  95%   

)
n
s(tx)

n
s(tx

22
       df = n – 1

 Mathcad

47df,0.025t  =  t  0.025

47df,0.025t  

 47df,0.025t   Mathcad 

  qt(1 – A, df)  Mathcad  df,At

 47df,0.025t  = qt(1 – 0.025, 47) = 2.012

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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3.7  Analyze / Descriptive Statistics / Crosstabs

 Statistics / Descriptive Statistics / Crosstabs 

  2 

    

 

 

 Analyze / Descriptive Statistics / Crosstabs  educ  sex 

     example4.sav

 1.  SPSS Data Editor  File / Open

 2.  Analyze / Descriptive Statistics / Crosstabs

x

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

37
29
48
33
45
38
23
34
50
43
37
24
46
32
42
38

x

1
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

41
54
32
43
22
40
37
28
44
56
35
42
21
39
45
31

x

1
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

51
23
40
47
53
27
29
40
30
53
31
45
22
34
33
54

n length x( ) n 48 Var x( ) 91.251

mean x( ) 37.938 median x( ) 38

s Stdev x( ) s 9.553

min x( ) 21 max x( ) 56

Std_Error
s

n
Std_Error 1.379

Lower mean x( ) 2.012
s

n
Lower 35.163

Upper mean x( ) 2.012
s

n

Upper 40.712

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 3.  Crosstabs

 Crosstabs

 4.

 educ   Row(s)

 sex     Column(s)

 5.  OK

 SPSS Viewer 

Crosstabs

[DataSet5] C:\Documents and Settings\dumrong\My Documents\dataspss16\example4.sav

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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Display clustered bar charts

 Statistics  Crosstabs : Statistics

   

 Continue  OK 

  Pearson Chi-Square 6.203, df = 3  Asymp. Sig. (2-sided) 

     0.05 

  7  7.7

  P( 2   6.203) = 0.102  df = 3

 Chi-Square Tests  Asymp. Sig. (2-sided)  0.204

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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3.8  Analyze / Descriptive Statistics / Ratio

 Statistics / Descriptive Statistics / Crosstabs 

  2 

    

 

 

 Analyze / Descriptive Statistics / Ratio  sex income  bonus 

 example4.sav

 1.  SPSS Data Editor  File / Open

 2.  Analyze / Descriptive Statistics / Ratio

 3.  Ratio 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 4.  income  Numerator

 bonus  Denominator

 sex  Group Variable

 OK 

Ratio Statistics
[DataSet5] C:\Documents and Settings\dumrong\My Documents\dataspss16\example4.sav

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 4
 Analyze

Reports  Tables

 Analyze / Reports  Analyze / Tables  SPSS for Windows  

   

 Analyze / Reports / OLAP Cubes

 Analyze / Reports / Case Summaries

 Analyze / Reports / Case Summaries in Rows

 Analyze / Reports / Case Summaries in Columns

 Analyze / Tables / Custom Tables

4.1  Analyze / Reports / OLAP Cubes

 Analyze / Reports / OLAP Cubes  

       

 1.  example4.sav

 SPSS Data Editor

 2.

Analyze / Reports / OLAP Cubes

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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Analyze / Reports / OLAP Cubes

 3.

 age

 Summary Variable(s)

 sex

 Grouping Variable(s)

 OK 

  

 4.  OLAP Cubes 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 5.  Pivot / Pivoting Trays

 Pivoting Trays

 Sex  Variables  drag

 Sex  1  2

 Pivoting Trays

 SPSS Viewer

 Sex

 2 

 

 6.  3 

 Statistics  

 Minimum, Maximum 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 4  Analyze / Reports  Tables66

 Continue  OK 

 3  4 

4.2  Analyze / Reports / Case Summaries

 Analyze / Reports / Case Summaries 

      

 

 1.  example4.sav  SPSS Data Editor

 2.  Analyze / Reports / Case Summaries

 Case Summaries  Summarize Cases 
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 3.

 age  Variables

 sex 

Grouping Variable(s)

 4.  Statistics

 SPSS  

 Median, Sum 

 Continue  OK 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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Summarize
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example4.sav

Case Summaries
age

sex Male 1 37
2 34
3 50
4 24
5 46
6 32
7 42
8 38
9 54

10 43
11 40
12 37
13 28
14 44
15 56
16 35
17 21
18 39
19 45
20 31
21 51
22 23
23 40
24 47
25 53
26 29
27 40
28 31
29 45
30 22
31 54

Total N 31
Median 40.00

Sum 1211

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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Female 1 29
2 48
3 33
4 45
5 38
6 23
7 43
8 37
9 41

10 32
11 22
12 42
13 27
14 30
15 53
16 34
17 33

Total N 17
Median 34.00

Sum 610
Total N 48

Median 38.00
Sum 1821

a  Limited to first 100 cases.

 Analyze / Reports / Case Summaries 

   

  

4.3

Analyze / Reports / Report Summaries in Rows

Analyze / Reports / Report Summaries in Columns

 Analyze / Reports / Report Summaries in Rows 

      

   

 1.  example4.sav  SPSS Data Editor

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 2.  Analyze / Reports / Report Summaries in Rows

 Report Summaries in Rows

 3.

 id

 Data Column Variables

 educ

 Break Column Variables

 Display cases

 OK    (id)   (educ) 

Level of education    ID
___________________
Under graduate         3
                                 4
                                 7
                               15
                               19
                               22
                               23

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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                               26
                               30
                               33
                               34
                               43
                               45
                               48
Graduate                   1
                                 5
                                 9
                               10
                               11
                               13
                               14
                               16
                               18
                               20
                               24
                               28
                               31
                               32
                               35
                               38
                               36
                               40
                               44
                               46
                               47
                               50
Post  graduate           2
                                 6
                                 8
                               12
                               21
                               27
                               29
                               36
                               37
                               42
                               49
Doctorate                17
                               25
                               41

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 Analyze / Reports / Report Summaries in Columns

 Analyze / Reports / Report Summaries in Rows

  Bonus....................................................................  (1)

  (sex)   (educ)................................................................. (2)

 Report Summaries in Columns 

          Level of                         bonus
          education                         Sum
______________________________

Male      Under graduate     75898.00

              Graduate             248500.00

              Post  graduate       71300.00

              Doctorate              69500.00

Female   Under graduate    66200.00

             Graduate               84297.00

             Post  graduate       89400.00

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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4.4  Analyze / Tables / Custom Tables

 SPSS for Windows  Analyze / Tables 

     

 1.  example4.sav  SPSS Data Editor

 2.  Analyze / Tables / Custom Tables

Custom Tables 

 3.

1.  sex

2.   sex  columns

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 4.  OK

  

 4.4.1  educ  status 

1.  educ   educ  columns

2.  status   status  rows 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 OK 

 4.4.2  educ, status    

1.  educ   educ  columns

2.  status   status  rows

3.  sex   sex  rows 

 OK 
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 4.4.3  (income)  (  )  

1.  Option Compact

2.  Option Layers

3.  sex   sex  columns

4.  educ   educ  rows

5.  income   income  rows 

 OK 
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Edit, Data  Transform

 SPSS for Windows   

      

     Edit, Data  Transform 

 Edit  Edit 

Edit / Insert Variable  

Edit / Insert Cases     

 Data  Data 

Data / Sort Cases     

Data / Merge Files      2   Add Variables  Add Cases

Data / Weight Cases  

 Transform  Transform 

Transform / Compute Variable                 

Transform / Recode into Same Variables    

Transform / Recode into Different Variables

 Data  Transform  Save 

(  download  http://www.math.sc.chula.ac.th/~tdumrong/2301286data)

file_xy1.sav  x, y  5       file_xy2.sav  x, y  3 

file_zw.sav  z, w  5  

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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5.1   

  

 

5.1.1    

 1.  file_xy1.sav  SPSS Data Editor

 t

 x  y

 2.  column  y

 3.  Edit / Insert Variable

 Insert Variable

 VAR00001

 x  y

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 4.  VAR00001  Window  Variable View

 5.  t  VAR00001

  Type, Width, Decimals   

 6.  Data View 

 Save  file_xty.sav

5.1.2  

 y  file_xty.sav  save  file_xt.sav

 1.  file_xty.sav  SPSS Data Editor

 2.  y

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 Delete  y   Save  file_xt.sav

5.1.3  

 1.  file_xy1.sav

 SPSS Data Editor

x = 5, y = 19

 2  3

 2.  3

 3.  Edit / Insert Cases

 4.  Insert Cases 

 5.  x = 5  y = 19

 Save  file_xy1 6obs.sav
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5.2

 1.

 5 

 2.  5

 3.  Delete

 5 

  6  5

5.3

 2 

 Data / Merge files / Add Variables 

 1.  file_xy1.sav  SPSS Data Editor

 2.  Data / Merge Files / Add Variables

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 3.  Add Variables  Add Variables to file_xy1.sav

 Browse  Add Variables : Read File

 file_zw.sav 

 4.  file_zw.sav

 Open

Add Variables to file_xy1.sav

 Continue 

  SPSS 

 4 

 x, y, z, w

 5.  OK 

  1.  2  x  y

 2  z  w

2.  file_xy1.sav

3. 

 Save as  file_xyzw.sav
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5.4

 2 

 Data / Merge Files / Add Cases

 1.  file_xy1.sav

 SPSS Data Editor

 2.  Data / Merge Files / Add Cases

 Add Cases 

Add Cases to file_xy1.sav

 Browse

 Add Cases : Read File

 

 file_xy2.sav 

 3.

file_xy2.sav  Open

Add Cases to file_xy1.sav

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 Continue  Add Cases

   SPSS  2   x, y

 4.  OK 

 1.  2  x  y

 2   8 

2.  file_xy1.sav

3.  Save as  file_xy 8obs.sav

5.5

 Data / Sort Cases 

 x 

 1.  file_xy1.sav  2.  Data / Sort Cases

 SPSS Data Editor

 3.  Sort Cases  4.  x  Sort by

  Sort Order  Descending

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 Descending   Ascending 

 5.  OK 

 1.  file_xy1.sav

2.  x  y 

5.6

   (x)

  (f) 

 f  Data / Weight Cases

 1.  file_xf.sav  2.  Data / Weight Cases

 3.  Weight Cases 

 4.  Weight cases by

 f  frequency Variable  5.  OK 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 x 

Analyze / Descriptive Statistics / Descriptives

 x  Variable(s)

 OK 

  
391585

)3)(12()9)(10()15)(7()8)(5()5)(2(
 = 

40
281  = 7.0250

 x  Descriptive Statistics 

5.7

  Transform / Compute Variable

  file_xy1.sav  x, y

 xplusy  x + y

 xplusy 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 1.  file_xy1.sav  2.  Transform / Compute Variable

 SPSS Data Editor

 3.  Compute 

 4.  xplusy  Target Variable  x + y  Numeric Expression

 5.  OK 

 Save as  file_xplusy.sav
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 SPSS 

 x  n x

 1.  file_xy1.sav  SPSS Data Editor

 2.  Transform / Compute Variable

 3.  Compute 

 4.  LNX  Target Variable  LN(x)  Numeric Expression

  SPSS 

Function group  Function and Spacial Variables

 5.  OK 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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5.8  Transform

  Transform / Recode into Same Variables

  file_xy1.sav  x, y

 x  1  x  5   x  2  x  5

 x 

 1.  file_xy1.sav  SPSS Data Editor

 2.  Transform / Recode into Same Variables

 3.  Recode into Same Variables 

 4.  x  Numeric Variables

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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 5.  Old and New Values 

1.  1   1 

2.  System missing 

3.  System missing  Missing 

4. 

5. 

6. 

7. 

8. 

 x  1  x  5

 x  2  x  5

 6.  Range  1  4 
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 7.  New Value  1  Add 

 8.  Add 

 5, 20  Range

 New Value  2

 Add 
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 Continue  OK  

  file_xy1.sav  x, y   

  x  1  x  5

  x  2  x  5

 newx

 x

 newx 

 1.  file_xy1.sav  SPSS Data Editor

 2.  Transform / Recode into Different Variables

 3.  Recode into Different Variables 
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 4.  x  Numeric Variable  Output Variable

 newx  Output Variable

 Change 

 x  newx  x  newx

 5.  Old and New Values 
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 6.  Option Range:

 1, 4  Range  Old Value   New Value  1

 Add

 7.  5, 20  Range  Old Value   New Value  2

 Add 

 8.  Continue  OK  

 

 Transform / Recode into Different Variables

 Transform / Recode into Same Variables

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย
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%100)1(  

  

 21   

%100)1(     %100)1(   21  

 SPSS  

 

  0H  : 2
1  = 2

2  = 2
3  = ... = 2

k

 Analyze / Compare Means

 

Analyze / Compare Means / Means

 ANOVA  0H  : 1  = 2  = 3  = ... = k

Analyze / Compare Means / One-Sample T Test

 %100)1(   

Analyze / Compare Means / Independent-Samples T Test

 %100)1(   1  - 2  
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Analyze / Compare Means / Paired-Samples T Test

 %100)1(   D  

(Correlation)

Analyze / Compare Means / One-Way ANOVA

 %100)1(    

 ANOVA  0H  : 1  = 2  = 3  = ... = k

 0H  : 2
1  = 2

2  = 2
3  = ... = 2

k

6.1  %100)1(   

 %100)1(  

   

1.    2

 n  x

 %100)1(    

n
zx

n
zx

22

2.    2

 n  x    2s

2.1  n  30  %100)1(    

n
szx

n
szx

22

2.2  n  30  %100)1(    

     
n
stx

n
stx

22
 ; df = n - 1

3.    2

 n  30  x

 %100)1(    

n
zx

n
zx

22

4.    2

 n  30  x    2s

 2   2s

 %100)1(    

n
szx

n
szx

22
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 %100)1(     SPSS for Windows

1. 

2.  n  x   2s

3.  %100)1(     
n
stx

n
stx

22
  df = n - 1

  SPSS  

  Analyze / Descriptive Statistics / Explore

  Analyze / Compare Means / One-Sample T Test

 6.1.1   2  = 1600

 30   780 

 95%  

   2

 n = 30  x  = 780  95%   

n
zx

n
zx 025.0025.0

)
30

40(96.1780)
30

40(96.1780

31.79468.765

 6.1.2

 30  

826.30 793.70 829.90 780.00 750.70 810.20 717.80 786.30 835.80 739.00
770.10 722.80 804.40 786.90 732.50 823.70 726.60 725.60 799.80 801.40
765.50 724.10 811.00 829.20 818.30 730.40 785.70 822.30 731.60 818.40

 95%  

 SPSS for Windows

 Analyze / Descriptive Statistics / Explore

 1.

 1  x  30 

 example6.sav

 2.  Analyze / Descriptive Statistics / Explore
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 3.

 Explore 

 4.

 x

 Dependent List

 5.  OK  SPSS Viewer 

Explore
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example6.sav
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  95%    (765.0610, 794.9390)

  (765.0610, 794.9390) 

n
stx

n
stx

22
 ; df = n - 1

 = 0.05, 2  = 0.025, df = 30 – 1 = 29, 29,0.025t  = 2.045, x  = 780.00, s = 40.0075

 95%     
n
stx

n
stx

22

)
30
0075.40(045.20000.780)

30
0075.40(045.20000.780

780.0000 - 14.937    780.000 + 14.937

765.063    794.937

 Analyze / Compare Means / One-Sample T Test

 1.

 1  x  30 

 example6.sav

 2.  Analyze / Compare Means / One-Sample T Test
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 3.

 One-Sample T Test

 One-Sample T Test

 4.

 x

 Test Variable(s)

 5.  OK 

SPSS Viewer 

T-Test
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example6.sav

 95%    (765.0610, 794.9390)
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  Analyze / Compare Means / One-Sample T Test

 4.

 x 

 Test Variable(s) 

 4.1

 Options 

 4.2  Confidence Interval

 95%  99%

 4.3  Continue  OK 

 SPSS Viewer 

One–Sample Test 

  99%    (759.8664, 800.1366)

  99%  (759.8664, 800.1366) 

n
stx

n
stx

22
 ; df = n - 1

 = 0.01, 2  = 0.005, df = 30 - 1 = 29 , 29,0.005t  = 2.756, x  = 780.00, s = 40.0075

 99%    
n
stx

n
stx

22

)
30
0075.40(765.20000.780)

30
0075.40(765.20000.780

780.0000 - 20.131    780.000 + 20.131

759.869    800.131
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6.2  %100)1(   1  - 2

 2 

 %100)1(  

1  - 2   2 

  2 

  2 

 1n   1   2n   2

 1x   2x

1.  1n   30  2n   30

1.1  2    2
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2

2
2

1

2
1

2
2121

2

2
2

1

2
1

2
21 n

s
n
s

z)xx(
n
s

n
s

z)xx(

2.  1n   30  2n   30
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  %100)1(   21  

2

2
2

1

2
1

2
2121

2

2
2

1

2
1

2
21 nn

z)xx(
nn

z)xx(

2.2  2    2
1   2

2

 2
1s   2

2s

2.2.1  2
1  = 2

2   %100)1(   1  - 2  

21
p

2
2121

21
p

2
21 n

1
n
1st)xx(

n
1

n
1st)xx(

 2
Ps  = 2nn

s)1n(s)1n(

21

2
22

2
11

  df = 1n  + 2n  - 2

2.2.2  2
1   2

2   %100)1(   1  - 2  

2

2
2

1

2
1

2
2121

2

2
2

1

2
1

2
21 n

s
n
s

t)xx(
n
s

n
s

t)xx(

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 6  %100)1(  103

 df = 

)1n(
1)n

s
()1n(

1)n
s

(

)n
s

n
s

(

2
2

2

2
2

1
2

1

2
1

2
2

2
2

1

2
1

 %100)1(   1  - 2   SPSS for Windows

1.

2.  1n   1   2n   2

3.  1x   2x   2
1s   2

2s

 2
1  = 2

2   %100)1(   1  - 2  

21
p

2
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2
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1
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n
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2
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 df = 

)1n(
1)n

s
()1n(
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(

)n
s

n
s

(

2
2

2

2
2

1
2

1

2
1

2
2

2
2

1

2
1

 %100)1(   1  - 2

 Analyze / Compare Means / Independent-Samples T Test

 6.2.1  2 

 1n  = 9  1 

61.36 57.76 71.94 61.77 58.66 71.61 71.52 58.67 62.77

 2n  = 16  2 

56.92 58.30 67.48 53.96 62.00 59.61 52.02 61.60
64.83 58.55 52.53 64.74 55.51 66.18 55.51 54.18

 95%  1  - 2

  SPSS for Windows

 Analyze / Compare Means / Independent-Samples T Test

 1.   2   (code)
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  (x)  example7.sav

 2.

Analyze / Compare Means / Independent-Samples T Test

 3.

 Independent-Samples T Test

Independent-Samples T Test 

 4.  code(?  ?)

 code

 Grouping Variable

 x

 Test Variable(s)

 5.

 code

 Defined Groups

 6.  Group 1

  1  Group 1

 Group 2

  2  Group 2
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 7.  Continue

Independent-Samples T Test

 Grouping Variable

 Code 

Code(1  2)

 8.  OK

T-Test
[DataSet2] C:\Documents and Settings\dumrong\My Documents\dataspss16\example7.sav
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 SPSS 

 1. 

 Equal variances assumed

 95%  1  - 2   0.38758  1  - 2   9.63575

 2. 

 Equal variances not assumed

 95%  1  - 2   –0.02863  1  - 2   10.05196

   

 2  Levene  Independent Samples Test

 Sig.  Leven's Test for Equality of Variances   = 0.05

 2    = 0.05

 MATHCAD 

 Group Statistics

sample2

56.92

58.30

67.48

53.96

62.00

59.61

52.02

61.60

64.83

58.55

52.53

64.74

55.51

66.18

55.51

54.18

sample1

61.36

57.76

71.94

61.77

58.66

71.61

71.52

58.67

62.77

xbar1 mean sample1( ) xbar1 64.0067

xbar2 mean sample2( ) xbar2 58.995

n1 length sample1( ) n1 9

n2 length sample2( ) n2 16

s1 Stdev sample1( ) s1 5.9877

s2 Stdev sample2( ) s2 5.0008

Std_Error_Mean1
s1

n1
Std_Error_Mean1 1.9959

Std_Error_Mean2
s2

n2
Std_Error_Mean2 1.2502
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 Independent Samples Test 

 Independent Samples Test 

sp
n1 1( ) s12 n2 1( ) s22

n1 n2 2
sp 5.3647 t

xbar1 xbar2

sp
1
n1

1
n2

t 2.242

df n1 n2 2 df 23

Sig 1 pt 2.242 23( ) Sig 0.0175 Sig_2_tailed 2 Sig Sig_2_tailed 0.0349

Mean_Difference xbar1 xbar2 Mean_Difference 5.0117

Std_Error_Difference sp
1
n1

1
n2

Std_Error_Difference 2.2353

alpha 0.05 t_alpha_divide2 qt 1
alpha

2
23 t_alpha_divide2 2.0687

Lower xbar1 xbar2( ) t_alpha_divide2 Std_Error_Difference Lower 0.3876

Upper xbar1 xbar2( ) t_alpha_divide2 Std_Error_Difference Upper 9.6357

t
xbar1 xbar2

s12

n1
s22

n2

t 2.128 df

s12

n1
s22

n2

2

s12

n1

2
1

n1 1
s22

n2

2
1

n2 1

df 14.3325

Sig 1 pt 2.128 14.3325( ) Sig 0.0256 Sig_2_tailed 2 Sig Sig_2_tailed 0.0511

Mean_Difference xbar1 xbar2 Mean_Difference 5.0117

Std_Error_Difference
s12

n1
s22

n2
Std_Error_Difference 2.3551

alpha 0.05 t_alpha_divide2 qt 1
alpha

2
df t_alpha_divide2 2.1401

Lower xbar1 xbar2( ) t_alpha_divide2 Std_Error_Difference Lower 0.0286

Upper xbar1 xbar2( ) t_alpha_divide2 Std_Error_Difference Upper 10.0520
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 6.2.2  ( )  1  15 

2.40 2.42 1.87 2.50 2.29 1.68 2.57 1.60 1.65 1.41
1.66 1.32 2.43 1.83 1.41

 (  )  2  10 

0.79 1.25 0.72 0.84 1.32 1.35 1.29 0.72 0.96 1.13

  95 %

  SPSS for Windows

 1.  2 

 code   x 

 Save  example8.sav

 2.  Analyze / Compare Means / Independent-Samples T Test

 3.

 Independent-Samples T Test

 4.  x

 Test Variable(s)

 code

 Grouping Variable
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 5.

code   code(?  ?)

 Define groups

 6.  Group 1 

 1  Group 1

 Group 2

 2  Group 2

 7.  Continue

 Grouping Variable 

code(1  2)

 1  2

 8.  OK 

T-Test
[DataSet3] C:\Documents and Settings\dumrong\My Documents\dataspss16\example8.sav
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 95 %  

 0.60516  1  - 2   1.19284

 Analyze / Compare Means / Independent-Samples T Test

 99%  1  - 2

  7.

 7.1  Options 

 7.2  95%  99%

 7.3  Continue

 Independent-Samples T Test
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 8.  OK  Independent-Samples Test 

 99%  1  - 2   ( 0.50004, 1.29796 )

6.3  %100)1(   D

 2 

 %100)1(  

D    2   

 n  1   2 

 1.  2.

1x 1y

2x 2y

3x 3y

: :

nx ny

 1.  id  = ix  – iy , i = 1, 2, ... , n

2.  d

3.  ds

 n  30  %100)1(   D  

n
szd

n
szd d

2
D

d

2

 n  30 

 %100)1(   D  

n
std

n
std d

2
D

d

2
      df = n – 1
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 %100)1(   D   SPSS for Windows

1.  (  30)

2.  n  1   2

3.   id  = ix  – iy , i = 1, 2, ... , n

4.  d

5.  ds

 %100)1(   D  

n
std

n
std d

2
D

d

2
      df = n – 1

 %100)1(   D   2 

 Analyze / Compare Means / Paired – Samples T Test

 6.3.1  10 

 1   2  10  

 1.  2.

1 76 81
2 60 52
3 85 87
4 58 70
5 91 86
6 75 77
7 82 90
8 64 63
9 79 85
10 88 83

 98% 

 1   1  2   2

 SPSS for Windows

 1.  2 

 test1  1

 test2  2  example9.sav

 2.  Analyze / Compare Means / Paired–Samples T Test
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 3.

 Paired–Samples T Test

Paired–Samples T Test

 4.

 test1

 

 test1 

 Variable 1 

 Variable 2

 5.

 test2

 6.  

Paired Variables: test1– test2
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 7.  OK 

T-Test
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example9.sav

  95%  D   –6.16435  D   2.96435

  Paired Sample Correlations

 test1  test2  0.857

 Sig. = 0.001515   = 0.05  test1  test2

   = 0.05

 1  2   = 0.05
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 Analyze / Compare Means / Paired –

Samples T Test

  6.

 test1 – test2

 Paired Variables

 6.1  Options

 Paired Samples T Test Options

 6.2  95%  98%

 6.3  Continue

Paired-Samples T Test

 6.4  OK 

Paired Samples Test 

 98%  D   –7.29281  D   4.09281
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6.4  Analyze / Compare Means / Means

 6.2.1  2   1n  = 9

 1 

61.36 57.76 71.94 61.77 58.66 71.61 71.52 58.67 62.77

 2n  = 16  2 

56.92 58.30 67.48 53.96 62.00 59.61 52.02 61.60
64.83 58.55 52.53 64.74 55.51 66.18 55.51 54.18

  Analyze / Compare Means / Means

 1.

 2 

 (code)

  (x)

 example7.sav

 2.  Analyze / Compare Means / Means

 3.  Means  Analyze / Compare Means / Means
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 4.  x  Dependent List   code  Independent List

 5.  OK 

Means
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example7.sav
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  Analyze / Compare Means / Means

 4.

 4.1  Options 

1.  Statistics

 Variance

     Variance

 Cell Statistics

 Variance, Minimum  Maximum

2.  Anova table and eta

 Anova   eta

 

3.  Test for linearlity 

 4.2  Continue

 Means
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 4.3  OK 

Means
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example7.sav

 ANOVA

  Sig.    2   

 Sig. = 0.03489679   = 0.05

 2    = 0.05

   ANOVA  9 

 Measures of Association

Eta  1  2 

 179356.06214.806
6728.144

Groups Within SquareofSum
GroupsBetweenSquaresofSumEtaSquare    Eta = 0.423505

 1  2 
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6.5  %100)1(    

Analyze / Compare Means / One-Way ANOVA

 6.2.1  2   1n  = 9

 1 

61.36 57.76 71.94 61.77 58.66 71.61 71.52 58.67 62.77

 2n  = 16  2 

56.92 58.30 67.48 53.96 62.00 59.61 52.02 61.60
64.83 58.55 52.53 64.74 55.51 66.18 55.51 54.18

 95%   

  Analyze / Compare Means / One-Way ANOVA

 1.   2 

 (code)   (x)

 example7.sav  Save 

 2.  Analyze / Compare Means / One-Way ANOVA

 3.  One-Way ANOVA  One-Way ANOVA 
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 4.  code

 Factor

  x

 Dependent List

 5.  Options

 6.

  Descriptive

 95 %

  Homogeneity-of-variance test

Levene Statistics 

  Means plot 

 7.  Continue  OK 

Oneway
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example7.sav
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 Descriptives 

 95%  1  ( 59.4041, 68.6092 )

 95%  2  ( 56.3302, 61.6598 )

 95%  1  2  ( 58.4062, 63.1922 )

1.  Test of Homogeneity of variances

  Sig.    2   

 Sig. = 0.3803831   = 0.05

 2    = 0.05

2.  ANOVA

  Sig.    2   

 Sig. = 0.03489679   = 0.05

 2    = 0.05

3.   ANOVA  

 ANOVA  9 
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    = 50  

 2   

 

  

 

  

  = 0  

 1  = 2  

 D  = 0 

 2  = 2
0  

 2
1  = 2

2  

 2
1  = 2

2  = ... = 2
k  

 

 ( ) 

 7  

  SPSS for Windows 
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7.1  0H  :  = 0

 1.  0H  :  = 0

1H  :   0

 2.  

 3.  n  x    2s

 4.  Z  t  df = n - 1

 5.  z   t   4. 

 6.    

6.1  Z  
2

z   
2

z   Z  
2

z   Z  
2

z

6.2  t  
2

t   
2

t  t  
2

t   t  
2

t

 7.    

7.1  Z  z   
2

z   z   
2

z   0H

7.2  t  t   
2

t   t   
2

t   0H

 4. ( )

1.    2       Z = 

n

x 0

2.    2

2.1  n  30    s                             Z = 

n
s

x 0

2.2  n  30                                                  t = 

n
s

x 0

3.    2

 n  30                                                       Z = 

n

x 0

4.    2

 n  30    s                          Z = 

n
s

x 0

 SPSS for Windows

 1.      0H  :  = 0

       1H  :   0
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 2.  

 3.  n  x    2s

 4. SPSS for Windows  t 

 5.  t = 
)

n
s(

x 0   t    df = n – 1

 6.  Sig. (2–tailed)  t

Sig. (2–tailed) = 2 

  t  

= 2 P( t   t
 

 )

 7.  2 

1.  t    

  t   
2

t   t   
2

t   0H

2.  Sig. (2–tailed)   

  Sig. (2–tailed)    0H

  1 

1H  :   0 1H  :   0

 Z z z

Z  z Z  z

 t t t

t  t t  t

 Sig  t   0, Sig. (2–tailed)  2 

  0H

 t   0, Sig. (2–tailed)  2 

  0H

 7.1.1  50  

 

 50   12 

41, 42, 47, 41, 54, 26, 26, 65, 34, 49, 29, 50

 0.05

 1.  0H  :  = 50

1H  :   50

 2.   = 0.05

 3.  SPSS Data Editor
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 x 

 Save  example10.sav

 4.  t

 4.1

Analyze / Compare Means / One–Sample T Test

 4.2  One–Sample T Test

 4.3  x

 Test Variable(s)

  = 50

 Test Value

 50 

 4.4  OK

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 7 127

T-Test
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example10.sav

 5.  SPSS   t  = –2.329  = 11

 6.  Sig. (2-tailed)  t

 SPSS  Sig. (2–tailed) = 0.03996820

  Mathcad 

Sig. (2–tailed) = 0.03996820  2  Pvalue(–2.329)

 Mathcad

 Mathcad

 7.   1.  t  = –2.329   11df,025.0t  = 2.201

 1H  :   50  t  –2.201  t  2.201  0H

 2.  Sig(2 - tailed)   

 Sig(2 - tailed) = 0.02  0.05 =   0H

 50   0.05

T-distribution

TOL 0.0000001 v 11 h t( )

v 1
2

v
2

v
1

t2

v

v 1
2

Pvalue T( ) 0.5
0

T

th t( ) d

Sig_1_Tailed T( ) Pvalue T( ) Sig_1_Tailed 2.329( ) 0.020

Sig_2_Tailed T( ) 2 Pvalue T( ) Sig_2_Tailed 2.329( ) 0.040

One_tailed_Significant T( ) 1 pt T 11( ) One_tailed_Significant 2.329( ) 0.020

Two_Tailed_Significant T( ) 2 One_tailed_Significant T( ) Two_Tailed_Significant 2.329( ) 0.040
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7.2  0H  : 1 = 2   2 

 1.  0H  : 1  = 2

1H  : 1   2

 2.  

 3.  1n   1  1x

 2n   2  2x

 4.  Z  t

 5.  z   t   4. 

 6.    

6.1  Z  
2

z   
2

z   Z  
2

z   Z  
2

z

6.2  t  
2

t   
2

t   t  
2

t   t  
2

z

 7.  

7.1  Z  z   
2

t   z   
2

z   0H

7.2  t  t   
2

t   t   
2

t   0H

 4.

1.  1n   30  2n   30

1.1  2    2
1   2

2

 Z = 

2

2
2

1

2
1

2121

nn

)()xx(

1.2.  2    2
1   2

2

 2
1s    2

1   2
1s

 2
2s    2

2   2
2s

 Z = 

2

2
2

1

2
1

2121

nn

)()xx(

2.  1n   30  2n   30

2.1  2    2
1   2

2

 Z = 

2

2
2

1

2
1

2121

nn

)()xx(
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2.2  2    2
1   2

2

 2
1s   2

2s

2.2.1  2
1  = 2

2

 t = 

21
p

2121

n
1

n
1s

)()xx(
  2

ps  = 2nn
s)1n(s)1n(

21

2
22

2
11

  df = 2nn 21

2.2.2  2
1   2

2

 t = 

2

2
2

1

2
1

2121

n
s

n
s

)()xx(
  df =

)1n(
1)n

s
()1n(

1)n
s

(

)n
s

n
s

(

2
2

2

2
2

1
2

1

2
1

2
2

2
2

1

2
1

 SPSS for Windows

 1.  0H  : 1  = 2

1H  : 1   2

 2.  

 3.  1n   1   2n   2

 1x   2x   2
1s   2

2s

 4.  t 

 2
1  = 2

2

 t = 

21
p

2121

n
1

n
1s

)()xx(

 2
ps  = 2nn

s)1n(s)1n(

21

2
22

2
11

  df = 2nn 21

 2
1   2

2

 t = 

2

2
2

1

2
1

2121

n
s

n
s

)()xx(
  df = 

)1n(
1)n

s
()1n(

1)n
s

(

)n
s

n
s

(

2
2

2

2
2

1
2

1

2
1

2
2

2
2

1

2
1

 5.  t  t    df

 6.  Sig. (2–tailed)  t

Sig. (2–tailed)

= 2    t  

= 2 P( t   t   )
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 7.  2 

1.  t   

  t   
2

t   t   
2

t   0H

2.  Sig. (2–tailed)   

  Sig. (2–tailed)    0H

  1 

1H  : 1– 2   0d 1H  : 1– 2   0d

 Z z z

Z  z Z  z

 t t t

t  t t  t

 Sig  t   0, Sig. (2–tailed)  2 

  0H

 t   0, Sig. (2–tailed)  2 

  0H

 7.2.1  2 

1   1

2   2

 

 1  2  100   example11.sav

  0.01

 1.  0H  : 1  = 2

1H  : 1   2

 2.   = 0.01

 3.  SPSS Data Editor

machine 

weight 

 4.  t 

 4.1  Analyze / Compare Means / Independent–Samples T Test
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 4.2

 Independent–Samples T Test

 4.3  weight

 Test Variable(s)

  machine

 Grouping Variable

 4.4  machine(?  ?)

  Define Groups 

 4.5

 1  Group 1.

  2  Group 2.

 4.6  Continue 

 machine

 machine(1  2)
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 4.7  OK

SPSS Viewer

T-Test
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example11.sav

 Equal variances assumed  Equal variances not assumed

  Sig.   Levene's Test for Equality of Variances  

  2   

 

 Sig.   Levene's Test for Equality of Variances  0.005256   = 0.01

  2    = 0.01

 2
1   2

2

 5.  t = 

2

2
2

1

2
1

2121

n
s

n
s

)()xx(
  df = 

)1n(
1)n

s
()1n(

1)n
s

(

)n
s

n
s

(

2
2

2

2
2

1
2

1

2
1

2
2

2
2

1

2
1

 SPSS  t  = –4.732663, df = 188.6201
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 6.  Sig. (2–tailed)  t

 SPSS  Sig. (2–tailed) = 0.0000043

 7.  1.  t    

 198df,005.0t  = 2.6008873

 1H  : 1   2

 t  –2.6008873  t  2.6008873  0H

2.  Sig. (2–tailed)   

 1H  : 1   2

  = 0.01  Sig. (2–tailed)

 Sig. (2–tailed) = 0.0000043  0.01 =    0H

 2  0.01

 Mathcad

Equal variances assumed

x2

1
1
2
3
4
5

6.094
6.075
6.13
6.16
6.175

x2

1
96
97
98
99
100

6.159
6.125
6.16
6.203
6.156

x1

1
1
2
3
4
5

6.073
6.058
6.102
6.126
6.138

x1

1
96
97
98
99
100

6.125
6.098
6.126
6.16
6.123

xbar1 mean x1( ) xbar1 6.10993 n1 length x1( ) n1 100

xbar2 mean x2( ) xbar2 6.14025 n2 length x2( ) n2 100

s1 Stdev x1( ) s1 0.0399318245

s2 Stdev x2( ) s2 0.0500981612

Std_Error_Mean1
s1

n1
Std_Error_Mean1 0.003993182

Std_Error_Mean2
s2

n2
Std_Error_Mean2 0.005009816

Mean_Difference xbar1 xbar2 Mean_Difference 0.03032

sp
n1 1( ) s12 n2 1( ) s22

n1 n2 2
sp 0.0453010837

t
xbar1 xbar2

sp
1
n1

1
n2

t 4.7326633 df n1 n2 2 df 198

Std_Error_Difference sp
1
n1

1
n2

Std_Error_Difference 0.0064065407
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 198df,0.005t   Sig. (2–tailed)

 600887278.2t 198df,005.0

  Sig := 1 - pt(  -4.7326633  , 198) Sig = 0.0000021055

  Sig_2_tailed := 2 Sig Sig_2_tailed = 0.000004211

 Sig. (2–tailed) = 2(0.0000021055) = 0.000004211

 95% Confidence Interval of the Difference of Mean

Equal variances not assumed

 188.62df,0.005t   Sig. (2–tailed)

 6021453165.2t 620.188df005.0  , 

Sig := 1 - pt(  -4.7326633  , df) Sig = 0.00000217

Sig_2_tailed := 2 Sig Sig_2_tailed = 0.0000043378

 Sig. (2–tailed) = 2(0.00000217) = 0.0000043378

alpha 0.01

t_alpha_divide2 qt 1
alpha

2
df t_alpha_divide2 2.600887278

t
xbar1 xbar2

s12

n1
s22

n2

t 4.7326633

df

s12

n1
s22

n2

2

s12

n1

2
1

n1 1
s22

n2

2
1

n2 1

df 188.6201257062

Mean_Difference xbar1 xbar2 Mean_Difference 0.03032

Std_Error_Difference
s12

n1
s22

n2
Std_Error_Difference 0.0064065407

alpha 0.01

t_alpha_divide2 qt 1
alpha

2
df t_alpha_divide2 2.6021453165

alpha 0.05 t_alpha_divide2 qt 1
alpha

2
df t_alpha_divide2 1.9720174778

Lower xbar1 xbar2( ) t_alpha_divide2 Std_Error_Difference Lower 0.04295381

Upper xbar1 xbar2( ) t_alpha_divide2 Std_Error_Difference Upper 0.01768619
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 95% Confidence Interval of the Difference of Mean

   0H  : 1  - 2  = k  1H  : 1  - 2   k

   7.2.1 

0H  : 1  - 2  = 0.02  1H  : 1  - 2   0.02  0.01

 1.  0H  : 1  - 2  = 0.02

1H  : 1  - 2   0.02

 2.   = 0.01

 3.  example11.sav  SPSS Data Editor

 copy  weight  newweigh

 3.1  weight

 3.2  Edit  Copy

 3.3  Column

 3.4  Edit / Paste 

 VAR00001  newweigh

 weight  newweigh 

alpha 0.05 t_alpha_divide2 qt 1
alpha

2
df t_alpha_divide2 1.9726206787

Lower xbar1 xbar2( ) t_alpha_divide2 Std_Error_Difference Lower 0.04295767

Upper xbar1 xbar2( ) t_alpha_divide2 Std_Error_Difference Upper 0.01768233
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 newweigh  0.02  1

 3.5  Transform / Compute 

 3.6 1.  Target variable :

 newweigh

2.  Numeric Expression :

 newweigh + 0.02

3. 

 1

  If 

 3.7

1.  Option : Include if case

satisfies condition

2.  machine = 1
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 3.8  Continue

 OK 

 OK

 newweigh  1  0.02

 newweigh  2 

 save  example11_plus_02_to_machine1.sav

 4.  t 

 4.1  Analyze / Compare Means / Independent–Samples T Test

 newweigh

 Test Variable(s):

machine(1  2)

 OK

T-Test
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example11.sav
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 2
1   2

2

 6.  Independent Samples Test

t  = -1.610854  Sig. (2–tailed) = 0.108884

 7.  1H  : 1  - 2   0.02

  = 0.01  Sig. (2–tailed)

 Sig. (2–tailed) = 0.108884  0.01 =   0H

 2  0.02  0.01

7.3  0H  : D  = 0d   2 

  0H  : D  = 0d

 2 ( ) 

 1.  0H  : D  = 0d

1H  : D   0d

 2.  

 3.  n  1   2  ( )

 1.  2.

1x 1y

2x 2y

3x 3y

: :

nx ny

1.  id  = ix  – iy , i = 1, 2, ... , n

2.  d

3.  ds

 4.  Z  t

 n  30  Z = 

n
s

dd
d

0

 n  30 

 t = 

n
s

dd
d

0   df = n – 1

 5.  t   z  
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 6.    

6.1  Z  
2

z   
2

z   Z  
2

z   Z  
2

z

6.2  t  
2

t   
2

t   t  
2

t   t  
2

t

 7.  

7.1  Z  z   
2

z   z   
2

z   0H

7.2  t  t   
2

t   t   
2

t   0H

 SPSS for Windows

 1.  0H  : D  = 0d

1H  : D   0d

 2.  

 3.  n  D   ds

 4.  t

 5.  t   df

 t  = 

n
s

dD
d

0   df = n – 1

 6.  Sig. (2–tailed)  t

Sig. (2–tailed) = 2  t  = 2 P( t  t )

 7.  2 

1.  t     

  t   
2

t   t   
2

t   0H

2.  Sig. (2–tailed)   

  Sig. (2–tailed)    0H

  1 

1H  : D   0d 1H  : D   0d

 Z z z

Z  z Z  z

 t t t

t  t t  t

 Sig  t   0, Sig. (2–tailed)  2 

  0H

 t   0, Sig. (2–tailed)  2 

  0H
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 7.3.1  5  2  

    2 

1 2 3 4 5

2.0 2.0 2.3 2.1 2.4

2.2 1.9 2.5 2.3 2.4

1  

2  

  0.05

  SPSS for Windows

 1.  0H  : D  = 0

1H  : D   0

 2.   = 0.05

 3.  n  D   ds

 4.  t

 4.1  SPSS Data Editor

 xray 

chem 

 Save  example12.sav

 4.2  Analyze / Compare Means / Paired–Samples T Test

 4.3  Paired–Samples T Test

 Analyze / Compare Means / Paired–Samples T Test
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 4.4

 xray

  

 chem

  

 4.5  OK 

T-Test
[DataSet3] C:\Documents and Settings\dumrong\My Documents\dataspss16\example12.sav
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 4.  t

 5.  Paired Samples Test  t  = -1.581139   df = 4

 6.  Sig. (2–tailed)  t  Sig. (2–tailed) = 0.18900366

 7.

1.  4df,025.0t  = 2.776  t  –2.776  t  2.776

 t  = 1.581   0H

2.  Sig. (2–tailed)  

 Sig. (2–tailed) = 0.18900366  0.05 =   0H

  Mathcad

 d

ORIGIN 1

xray

2.0

2.0

2.3

2.1

2.4

chem

2.2

1.9

2.5

2.3

2.4

n length xray( ) n 5

d xray chem

dbar mean d( ) dbar 0.1

Std_Deviation Stdev d( )d

0.2

0.1

0.2

0.2

0

Std_Deviation 0.141421

Std_Error_Mean
Std_Deviation

n
Std_Error_Mean 0.063246

mean_xray mean xray( ) mean_xray 2.16

mean_chem mean chem( ) mean_chem 2.26

Std_Deviation_xray Stdev xray( ) Std_Deviation_xray 0.181659

Std_Deviation_chem Stdev chem( ) Std_Deviation_chem 0.230217

correlation corr xray chem( ) correlation 0.789076
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 t

 Sig. (2–tailed)

 pt  Mathcad

Sig := 1 - pt(  -1.5811388301  , df) Sig = 0.0945018292

Sig_2_tailed := 2 Sig Sig_2_tailed = 0.1890036585

 95% Confidence Interval of the Difference

  0H  : D  = 0d   1H  : D   0d

 0d   0.5  0d  = 0.5 

 1.  0H  : D  = 0.5

1H  : D   0.5

 2.   = 0.05

 3.  n

 4.   t

 4.1

 example12.sav  SPSS Data Editor

 newchem  chem + 0.05

t
dbar 0

Std_Deviation

n

t 1.5811388301 df n 1 df 4

v df h t( )

v 1
2

v
2

v
1

t2

v

v 1
2

Significant 0.5
0

1.5811388301

th t( ) d Significant 0.0945018292

alpha 0.05 t_alpha_divide2 qt 1
alpha

2
df t_alpha_divide2 2.776445

Lower dbar t_alpha_divide2 Std_Error_Mean Lower 0.27559781

Upper dbar t_alpha_divide2 Std_Error_Mean Upper 0.07559781
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 4.2  Analyze / Compare Means / Paired–Samples T Test

 4.3

 xray – newchem

 4.4  OK

T-Test
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example12.sav

 Sig. (2–tailed) = 0.07667814  0.05 =   0H  : D  = 0.5
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7.4  0H  : 2  = 2
0

 1.  0H  : 2  = 2
0

1H  : 2   2
0

 2.  

 3.  n  2s

 4.

 5.  2  = 2
0

2s)1n(
  df = n - 1

 6.  2

21
  2

2
  2   2

21
  2   2

2

 7.   2   2

21
  2   2

2
  0H

 7.4.1   

 0.9   10 

5.25 3.76 5.36 3.67 6.05 3.89 3.39 6.12 6.49 6.03

 2  = 0.81  0.05

 1.  0H  : 2  = 0.81

1H  : 2   0.81

 2.   = 0.05

 3.  10  2s

 4.

 5.  2  = 2
0

2s)1n(

 Mathcad

0.9

data

5.25

3.76

5.36

3.67

6.05

3.89

3.39

6.12

6.49

6.03

n length data( ) n 10
s Stdev data( ) s 1.2

chisquare
n 1( ) s2

2
chisquare 16.001
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 2  = 16.001

 6.  2  = 19.023, 2
975.0  = 2.7  df = 10 – 1 = 9

 2   2.7  2   19.023

 7.   

 2     0H

7.5  0H  : 2
1  = 2

2

 1.  0H  : 2
1  = 2

2

1H  : 2
1   2

2

 2.  

 3.  1n   2n   2
1s , 2

2s

 4.  F = 2
2

2
1

s

s

 5.  f  = 2
2

2
1

s

s

 6.

 1  = 1n  – 1  2  = 2n  – 1

 

21
f   

2
f

 F  

21
f   F  

2
f

 7.  f    

 f   

21
f   f   

2
f   0H

 7.5.1  5  1 

1.024 0.972 1.004 0.986 1.015

 6  2 

1.017 0.991 1.018 1.018 0.983 0.975

 0H  : 2
1  = 2

2   1H  : 2
1   2

2   0.1

 1.  0H  : 2
1  = 2

2

1H  : 2
1   2

2

 2.   = 0.1

 3.  1n  = 5  2n  = 6  2
1s , 2

2s
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 Mathcad

 4.

 5.  f  = 2
2

2
1

s

s
= 1.162927

 6.   1  = 1n  – 1 = 4  2  = 2n  – 1 = 5

 5),(4,0.05f  = 5.199  5),(4,0.95f  = 

4),(5,0.05f
1  = 26.6

1  = 0.1597444

 F  0.1597444  F  5.199

 7.   

 f    0H

 SPSS for Windows

 1.  0H  : 2
1  = 2

2

1H  : 2
1   2

2

 2.  

 3.  1n   2n  

 4.  Levene

 5.  Levene  Sig

 6.  SPSS for Windows

 7.  Sig   

 Sig    0H

 7.5.1  2   code 

 x 

 0H  : 2
1  = 2

2   1H  : 2
1   2

2   0.1

 1.  0H  : 2
1  = 2

2

1H  : 2
1   2

2

x1

1.024

0.972

1.004

0.986

1.015

x2

1.017

0.991

1.018

1.018

0.983

0.975

n1 length x1( ) n1 5 s1 Stdev x1( ) s1 0.021194

n2 length x2( ) n2 6 s2 Stdev x2( ) s2 0.019654

F_compute
s12

s22
F_compute 1.162927
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 2.   = 0.1

 3.  1n  = 5  2n  = 6

 4.  Levene

 5.  Levene  Sig

 6.

 code 

 x 

 Save  example13.sav

 6.1  Analyze / Compare Means / One-Way ANOVA

 6.2  One-Way ANOVA 

 6.3  x  Dependent List  code  Factor
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 6.4  Options  6.5  Homogeneity of variance test

 6.6  Continue  OK 

Oneway
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example13.sav

 Levene Statistics = 0.00702110  Sig = 0.93505599

 7.  Sig = 0.93505599   = 0.1

 Sig = 0.93505599   = 0.1   0H  : 2
1  = 2

2
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7.6  (Test of Goodness Of Fit)

   

 

 1.  0H  : 

1H  : 

 2.  

 3.  io  , i = 1, 2, 3, ... , k

 4.

 5.  ie
 

 2  = 
k

1i i

2
ii

e
)eo(

 6.  2   df = k –  – 1

 2   2

 7.     2   2   0H

 7.6.1  3  240 

 x  example14.sav

   0.05

 Mathcad

 1.  0H  : 

1H  : 

 2.   = 0.05

 3.  io

 4.

 5.  ie  

 x = 0, 1, 2, 3  

X P(X = x) ie

0
8
1

8
1 (240) = 30

1
8
3

8
3 (240) = 90

2
8
3

8
3 (240) = 90

3
8
1

8
1 (240) = 30

240
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 Mathcad 

 6.  2
05.0  = 7.815, df = 3  2   7.815

 7.   

 2   7.815  0H

 SPSS for Windows

 1.  0H  : 

1H  : 

 2.  

 3.  io

 4.

 5.  ie

 2  = 
k

1i i

2
ii

e
)eo(

  Sig  2

 6.  2

df = k –  – 1

 2   2

 7.  2  1.  2   2   0H

2.  Sig    0H

 7.6.1.  3  240 

 x   example14.sav

  0.05

 SPSS for Windows

 1.  0H  : 

1H  : 

 2.   = 0.05

 3.  io

ORIGIN 1

o

24

98

95

23

e

30

90

90

30

k 4 chisquare
1

k

i

oi ei
2

ei
chisquare 3.822
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   1  2 

 2  3 

:

 240  3 

 example14.sav

 4.

 5.  ie

 5.1  Analyze / Nonparametric Tests / Chi-Square

 5.2  Chi-Square 
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 5.3  x 

Test Variable List

  Options

Expected Range  Get from data 

 Use specified range 

Expected Value  All categories equal   

 Values  

 5.4

 Option  Get from data

 0, 1, 2, 3 

 8
1 , 8

3 , 8
3 , 8

1

 1, 2, 3, 4

 8
1 : 8

3 : 8
3 : 8

1  = 1 : 3 : 3 : 1

 Option  Values

 5.5  1  Values :

 Expected values 

 Add  

 5.6  Add  1 
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 3  Values  Add

 3  Values  Add

 1  Values  Add

 Expected Values 

1.   Remove

2.    Values  Change

 6.  OK 

NPar Tests
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example14.sav

Chi-Square Test
Frequencies

 Test Statistics      2  = 
i

2
ii

k

1i
e

)eo(
 = 3.822222 , df = 3

    Asymp. Sig. = 0.281312
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 6.  2
05.0  = 7.815, df = 3  2   7.815

 7.  2   7.815  0H

  Sig = 0.281312  0.05  0H

  Sig =  Chi square, df = 3  3.822222

 Mathcad

7.7

 2  

    

    

 1. 0H  :  A  B 

1H  :  A  B 

 2.  

 3.  ijo

 4.

 5.  ije  

 ijo   ije  = N
CR ji

  i = 1, 2, 3, ... , r  j = 1, 2, 3, ... , c

1A 2A 3A cA

1B

2B

:

:

rB

11o

21o

:

:

1ro

12o

22o

:

:

2ro

13o

23o

:

:

3ro

...

...

...

c1o

c2o

:

:

rco

1R

2R

:

:

rR

1C 2C 3C ... cC N

v 3 f x( )
1

2

v
2 v

2

x

v
2

1
e

x
2

Sig 1
0

3.82222

xf x( ) d Sig 0.281312

Sig 1 pchisq 3.822222 3( ) Sig 0.281312
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 ije   5  N  50

2  = 
r

1i

c

1j ij

2
ijij

e
)eo(

    = (r - 1)(c - 1)

 6.  2  , df = (r – 1)(c – 1)  2   2

 7.  2    

 2   2   0H

 SPSS for Windows

 1.  0H  : 

1H  : 

 2.  

 3.  ijo

 4.

 5.  ije

 2  = 
r

1i

c

1j ij

2
ijij

e
)eo(

 Sig (  Sig = P( 2   2 ))
 6.  2  , df = (r – 1)(c – 1)  2   2

 7.  2 1.  2   2   0H

2.  Sig    0H

 7.7.1  example15.sav 

 (download  http://www.math.sc.chula.ac.th/~tdumrong/2301286data)

 3      

 2     

   0.05

 SPSS for Windows

 1. 0H  :  

1H  :  

 2.   = 0.05

 3.  ijo

  2  (  example15.sav)

x    Value Label : 1 =   2 = 

y    Value Label : 1 = , 2 =   3 = 
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 example15.sav  SPSS Data Editor

 4.

 5.  ije

 2  = 
r

1i

c

1j ij

2
ijij

e
)eo(

 5.1  Analyze / Descriptive Statistics / Crosstabs

 5.2  Crosstabs

 5.3

 x

 Row(s)

 y

 Column(s)
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 5.4  Cells

 Crosstabs Cell Display 

 5.5  Expected 

 5.6  Continue

 Crosstabs

 5.7

 

 Crosstabs Statistics
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 5.8  Chi-square

 5.9  Continue  OK 

Crosstabs
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example15.sav
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 Remark  Chi–Square Tests  5 

 Chi–Square Tests 2  = 
2

1i

3

1j ij

2
ijij

e
)eo(

 = 8.069321, df = 2  Sig = 0.017692

 6.  2
05.0  = 5.991, df = 2  2   5.991

 7.  1  2   5.991  0H

 2  Sig  0.05  0H

  Asymp. Sig. (2–sided) = 0.017692

 Mathcad

   Mathcad 

v 2 f x( )
1

2

v
2 v

2

x

v
2

1
e

x
2

Sig 1
0

8.069321

xf x( ) d Sig 0.017692

Sig 1 pchisq 8.069321 2( ) Sig 0.017692

ORIGIN 1 r 2 i 1 r c 3 j 1 c o
182

154

215

136

203

110
N

1

r

i 1

c

j

o i j( )

N 1000 Ri

1

c

j

o i j( ) R
600

400
Cj

1

r

i

o i j( ) C

336

351

313

e i j( )
Ri Cj

N

e
201.6

134.4

210.6

140.4

187.8

125.2
chisquare

1

r

i 1

c

j

o i j( ) e i j( )
2

e i j( )
chisquare 8.069321
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7.8

 

 1. 0H  : 

1H  : 

 2.  

 3.

 4.  Kolmogorov  Shapiro-Wilk

 50  Kolmogorov

 50  Kolmogorov  Shapiro-Wilk

 5.

 6.  Sig  

 7.   Sig    0H

 7.7.1  example4.sav

 (grade)   0.05

 1. 0H  :  (grade) 

1H  :  (grade) 

 2.  

 3.

 SPSS for Windows

 4.  N = 50  Kolmogorov

 5.  example4.sav  SPSS Dtat Editor

 5.1  Analyze / Descriptive Statistics / Explore
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 5.2  Explore 

 5.3  grade

 Dependent List

 5.4   

 5.5  Normality plots with tests
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 5.6  Continue  OK 

Explore
[DataSet2] C:\Documents and Settings\dumrong\My Documents\dataspss16\example4.sav
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grade
grade Stem-and-Leaf Plot

Frequency       Stem &  Leaf

1.00      2 . 1
1.00      2 . 3

         10.00      2 . 4445555555
         12.00      2 . 666666777777

3.00      2 . 888
6.00      3 . 000000
4.00      3 . 2223
4.00      3 . 4445
6.00      3 . 666677
3.00      3 . 888

Stem width:    1.00
Each leaf:       1 case(s)

   Test of Normality

 6.  Kolmogorov  0.156879  Sig = 0.003534

 7.  Sig = 0.003534   = 0.05  0H
  (grade) 
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    2 

  

  

 (simple linear regression)   (correlation)

 (simple linear regression)  1  

 1  

 y = a + bx  n y = a + b n x  y = a + b n x  ny = a + bx

 (Multiple regression)  1  

 1   

 y = a + 1b 1x  + 2b 2x  + ... + nb nx

 (Non linear regression)  1  

 1   

 y = a 2x  + bx + c

 (Simple correlation) 

 2 

 y = a + bx  n y = a + b n x  y = a + b n x  n y = a + bx

 y = a 2x  + bx + c  y = a + 1b 1x  + 2b 2x  + ... + nb nx
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8.1 (Simple Linear Regression)

 (Correlation)

 X   Y   X, Y  x|Y  =  + x

   (regression coefficients)     (Intercept)

 x|Y  =  + x  ŷ  = a + bx

 ( correlation ) 

     r

1. –1    1

2.      X  Y  (  x|Y  =  + x)

3.  = 0  X  Y  (  x|Y  =  + x)

4.   0  X   Y    X   Y 

5.   0  X   Y    X   Y 

6. b  r 

7. b  Y  X 

 1.  2.

1x 1y

2x 2y

: :

nx ny

  a  b  ŷ  = a + bx   r

 1.  
n

1i
ix , 

n

1i
iy , 

n

1i
iiyx , 

n

1i

2
ix , 

n

1i

2
iy

 2.  b = 2n

1i
i

n

1i

2
i

n

1i
i

n

1i
i

n

1i
ii

x xn

yxyxn

  a = y  - b x

r = 
2n

1i
i

n

1i

2
i

2n

1i
i

n

1i

2
i

n

1i
i

n

1i
i

n

1i
ii

yynx xn

yxyxn
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X 1.50 1.80 2.40 3.00 3.50 3.90 4.40 4.80 5.00
Y 4.80 5.70 7.00 8.30 10.90 12.40 13.10 13.60 15.30

 ŷ  = a + bx  r 

 Mathcad

 1.

 2.  slope(x,y), intercept(x,y)  corr(x, y)  Mathcad

ORIGIN 1

x

1.50

1.80

2.40

3.00

3.50

3.90

4.40

4.80

5.00

y

4.80

5.70

7.00

8.30

10.90

12.40

13.10

13.60

15.30

n length x( ) n 9

b

n
1

n

i

xi yi

1

n

i

xi

1

n

i

yi

n
1

n

i

xi
2

1

n

i

xi

2
b 2.93028 a mean y( ) b mean x( ) a 0.256947

r

n
1

n

i

xi yi

1

n

i

xi

1

n

i

yi

n
1

n

i

xi
2

1

n

i

xi

2

n
1

n

i

yi
2

1

n

i

yi

2 r 0.991089

b slope x y( ) b 2.93028

a intercept x y( ) a 0.256947

r corr x y( ) r 0.991089
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 3.  b  r

xxS  = 
n

1i

2
i )xx(  = 

n

1i

2
ix  - n

x
2n

1i
i

yyS  = 
n

1i

2
i )yy(  = 

n

1i

2
iy  - n

y
2n

1i
i

xyS  = 
n

1i
ii )yy)(xx(  = 

n

1i
iiyx  - n

yx
n

1i
i

n

1i
i

b = 
xx
xy

S
S

r = 
yyxx

xy

SS

S

 ŷ  = a + bx

0 1 2 3 4 5 6

5

10

15

20
20

0

yi

60 xi

0 1 2 3 4 5 6

5

10

15

2020

0

yi

ycap t( )

60 xi t

Sxx
1

n

i

xi
2 1

n

i

xi

2

n
Sxx 13.1 Syy

1

n

i

yi
2 1

n

i

yi

2

n
Syy 114.515556

Sxy
1

n

i

xi yi
1

n

i

xi

1

n

i

yi

n
Sxy 38.386667

b
Sxy
Sxx

b 2.93028 r
Sxy

Sxx Syy
r 0.991089
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 SPSS for Windows

 1.  2  x  y  SPSS Data Editor

 Save  example16.sav

 2.  Graphs \ Legacy Dialogs \ Scatter \ Dot

 3.

 Simple Scatter

 Define

 4.

 x  X Axis

 y  Y Axis

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 8 170

 5.  OK  SPSS Viewer

 SPSS for Windows

 1.  2  x  y

 SPSS Data Editor  Save  example16.sav

 2.  Analyze / Regression / Linear
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 3.  Linear

 4.

 x 

 Independent(s)

 y 

 Dependent

  a, b  r  OK 

 Plots

 

   

 Statistics

 5.  Statistics
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 5.  Confidence Intervals    

 6.  Continue  Linear Regression

 7.  OK 
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Regression
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example16.sav

 x  Coefficients

b = 2.930280   95 %    2.578293    3.282267

 Constant  Coefficients

a = 0.256947   95 %    -1.0011867    1.515761

  r  Model Summary 

 r  b   r  b

 r = 0.991089
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 Coefficients  X 

Unstandardized Coefficients B  b 

Unstandardized Coefficients Std. Error  b

 b  = 
xxS

S  

 b  = 0.14885524

ORIGIN 1

x

1.5

1.8

2.4

3.0

3.5

3.9

4.4

4.8

5.0

y

4.8

5.7

7.0

8.3

10.9

12.4

13.1

13.6

15.3

n length x( ) n 9

mean x( ) 3.36666667

mean y( ) 10.12222222

b

n
1

n

i

xi yi

1

n

i

xi

1

n

i

yi

n
1

n

i

xi
2

1

n

i

xi

2
b 2.9302799 a mean y( ) b mean x( ) a 0.25694656

Sxx
1

n

i

xi
2 1

n

i

xi

2

n
Sxx 13.1 Syy

1

n

i

yi
2 1

n

i

yi

2

n
Syy 114.5156

Sxy
1

n

i

xi yi
1

n

i

xi

1

n

i

yi

n
Sxy 38.3867

SSE
1

n

i

yi a b xi
2 SSE 2.03187786 SSE Syy b Sxy SSE 2.03187786

S_square
SSE
n 2

S_square 0.29026827 S
SSE
n 2

S 0.5387655

Sigma
S

Sxx
Sigma 0.14885524
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Standardized Coefficients Beta 

Standardized Coefficients Beta ( X ) 

 t  t = 

XXS
S
b , t = 19.68543311

 Sig  2  t  df = n - 2 = 7

 pt  Mathcad

95% Confidence interval for B  95%   

b - 
2

t
XXS
S     b + 

2
t

XXS
S

 Constant

Unstadardized Coefficients B  Y  ŷ  = a + bx

Unstadardized Coefficients Std. Error  a

 a  = s
XX

n

1i

2
i

nS

x

Significant 1 pt 19.685433117( ) Significant 0.000000109

Significant_2_tailed 2 Significant Significant_2_tailed 0.00000022

v 7 h t( )

v 1
2

v
2

v
1

t2

v

v 1
2

Sig 0.5
0

19.68543311

th t( ) d Sig 0.000000109

Std_Error_of_b
S

Sxx
Std_Error_of_b 0.14885524

alpha 0.05 t_alpha_divide2 qt 1
alpha

2
7 t_alpha_divide2 2.36462425

Lower b t_alpha_divide2 Std_Error_of_b Lower 2.57829318
Upper b t_alpha_divide2 Std_Error_of_b Upper 3.28226661

a mean y( ) b mean x( ) a 0.25694656

Std_Error_of_a S 1

n

i

xi
2

n Sxx
Std_Error_of_a 0.53235263
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 t  t = 

xx

n

1i

2
i

nS

x
S

a  , t = 0.48266234

 Sig  2   t = 0.48266234 ( )

 df = n – 2 = 7

 pt  Mathcad

95% Confidence interval for B  95%   

a - 
2

t s
XX

n

1i

2
i

Sn

x
    a + 

2
t s

XX

n

1i

2
i

Sn

x

 Model Summary

R = 

  r  b 

 R  r = 
2n

1i
i

n

1i

2
i

2n

1i
i

n

1i

2
i

n

1i
i

n

1i
i

n

1i
ii

yynx xn

yxyxn

 = 
yyxx

xy

SS

S
, r = 0.9910887

 corr(x,y)  Mathcad  R = corr(x, y)  R = 0.9910887

v 7 h t( )

v 1
2

v
2

v
1

t2

v

v 1
2

Sig 0.5
0

0.48266234

th t( ) d Sig 0.3220318163

Significant 1 pt 0.482662347( ) Significant 0.3220318163

Significant_2_tailed 2 Significant Significant_2_tailed 0.64406363

Std_Error_of_a S 1

n

i

xi
2

n Sxx
Std_Error_of_a 0.53235263

alpha 0.05 t_alpha_divide2 qt 1
alpha

2
7 t_alpha_divide2 2.36462425

Lower a t_alpha_divide2 Std_Error_of_a Lower 1.00186737

Upper a t_alpha_divide2 Std_Error_of_a Upper 1.5157605
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R Square   2R   

 ŷ  = a + bx  

2R  
 1  ŷ  = a + bx 

2R  
 0  ŷ  = a + bx 

2R  
= 0.1  ŷ  = a + bx  y  10%

2R  
= 0.98226  ŷ  = a + bx  y  98.226%

Adjusted R Squares  R Squares  n 

 Adjust R Square = 1 - 2n
1n

n

1i

2
i

n

1i

2
1i

)yy(

)ŷy(

 Mathcad

 ANOVA

ANOVA TABLE

SOV SS DF MS F

REGRESSION SSR 1 MSR = SSR
MSE
MSR

ERROR SSE n – 2 MSE = 2n
SSE

TOTAL SST n – 1

 Sig 

 1  = 1  2  = 7  F = 387.5163 

ycap x( ) a b x

Adjust_R_Square 1
n 1
n 2

1

n

i

yi ycap xi
2

1

n

i

yi mean y( ) 2

Adjust_R_Square 0.979722

SST Syy SST 114.515556 SSR b Sxy SSR 112.48367769

SSE SST SSR SSE 2.03187786 MSR SSR MSR 112.48367769

MSE
SSE
n 2

MSE 0.29026827 F
MSR
MSE

F 387.51627662
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 Sig  F  Mathcad

  F  Sig  ANOVA  0H  :  = 0  1H  :   0

 0H  :  = 0  1H  :   0 

 Sig  ANOVA    0H   

8.2  %100)1(   

 

    

 %100)1(    

b - 
2

t
XXS
S     b + 

2
t

XXS
S (df = n – 2)

 %100)1(    

a - 
2

t s
XX

n

1i

2
i

Sn

x
    a + 

2
t s

XX

n

1i

2
i

Sn

x
(df = n – 2)

 8.2.1 (

)  (  0.01 ) 

4.30 126.00
4.50 121.00
5.90 116.00
5.60 118.00
6.10 114.00
5.20 118.00
3.80 132.00
2.10 141.00
7.50 108.00

v1 1 v2 7 TOL 0.0000001

h f( )

v1 v2
2

v1
v2

v1
2

f

v1
2

1

v1
2

v2
2

1
v1
v2

f

v1 v2
2

Significant 1
0

387.5163

fh f( ) d Significant 0.0000002181

Sig 1 pF 387.5163 1 7( ) Sig 0.0000002181
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 1.  b  a   ŷ  = a + bx

2.  r

3.  95%     95%  

 1.  2 

 rain 

 air 

 Save  example17.sav

 2.  Analyze / Regression / Linear

 3.

 Linear 

 4.  air

 Dependent

 rain

 Independent[s]
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 5.

   

 Statistics

 Statistics 

 6.

 Confidence intervals

 

 Descriptives

 7.  Continue  Analyze / Regression / Linear

 8.  OK 

Regression
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example17.sav
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  ANOVA

 Sig = 0.0000045792  0.05    0  0.05

 Coefficients 

1.  b = -6.324  a = 153.175

 ŷ  = a + bx  ŷ  = 153.175 – 6.324 x

2.  Model Summary  r = –0.97865836

  r  b

3.  95%    –7.511    –5.137

 95%    146.993    159.358
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8.3  0H  :  = 0

 2 

 1.  0H  :  = 0

1H  :   0

 2.  

 3.  n   r

 4.  t

 5.  t  = 
2r1
2nr , df = n – 2

 Sig  t   Sig = P( t   t   )

 6.  
2

t   

2
t   t  

2
t   t  

2
t

 7.   1   

 t   
2

t   t   

2
t   0H

 2  Sig  t   

 Sig  2   0H

 t = 
2r1
2nr   t = 

xxS
S
b  

 1 

1H  :   0 1H  :   0

– 2n,t 2n,t

t – 2n,t t 2n,t

 0H  t   0  Sig   t   0  Sig  

 8.2.1 

    

 0.05

 1.   0H  :  = 0

   1H  :   0

 2.   = 0.05

 3.  SPSS

 4.  t

 5.  SPSS 
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 Coefficient  1. t  = r 2r1
2n  = -12.600, df = 7

 2. Sig = 0.0000045792

 6.  025.0t  = -2.365, 025.0t  = 2.365  t  –2.365  t  2.365

 7.   1  t    0H

 2  Sig = 0.0000045792  2  = 0.025  0H

 0H  :  = 0  ANOVA

 2 

 1. 0H :  = 0

1H :   0

 2.  

 3.

 4.

 5.  ANOVA   (   ANOVA

 yyS , xxS , xyS , SST = 2
i

n

1i
y  - n

y
2

i
n

1i
 = yyS , SSR = b xyS  = 2b xxS , SSE = SST – SSR)

ANOVA TABLE

SOV SS DF MS F Sig

Regression SSR 1 MSR f  = 
MSE
MSR P(F  f )

Residual SSE n – 2 MSE

Total SST n – 1

 6.  )2,1(,f   F  )2,1(,f   1  = 1 , 2  n - 2
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 7.  1  f   )2,1(,f   0H

 2  Sig    0H

 SPSS for Windows  ANOVA 

 6.  )7,1(,05.0f  = 5.59  F  5.59

 7.  1  f  = 158.768  5.59  0H

 2  Sig = 0.0000045792   = 0.05  0H

8.4  0H  :  = 0

 

   

  y = 2 + 3x  x  1  y  3  

  = 0

 0  = 0

 1.  0H  :  = 0

1H  :   0

 2.  

 3.  n   b, s, xxS

 4.

 5.  t  = 

xxS
s
b , df = n – 2  Sig = P( t   t   )

 6.  
2

t   
2

t   t  
2

t   t  
2

t

 7.

 1   

 t   
2

t   t   
2

t   0H

 2  Sig  2   0H

  0  = 0   = 0
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 t = r 2r1
2n   t = 

xxS
S
b

 1 

1H  :   0 1H  :   0

2n,t 2n,t

t  2n,t t  2n,t

 0H  t   0  Sig   t   0  Sig  

 8.2.1  (y)

 (x)   y =  + x   = 0

 0.05

 1.  0H  :  = 0

1H  :   0

 2.  

 3.  n   b, s, xxS

 4.

 5.  t  = 

xxS
s
b , df = n – 2

 Coefficient  t  = 

xxS
s
b  = -12.600, df = 7  Sig = 0.0000045792

 6.  025.0t  = -2.365, 025.0t  = 2.365  t  –2.365  t  2.365

 7.   1  t    0H

 2  Sig = 0.0000045792  2  = 0.025  0H

 y =  + x    0  0.05
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 0H  :  = 0   0   0

 1.  0H  :  = 0

1H  :   0

 2.  

 3.  n   SPSS

 4.  SPSS  t = 

xx

0

S
s

b
 

  

 5.  %100)1(   

 6.

 7.  0   %100)1(    

 0   %100)1(       0H

X 1.50 1.80 2.40 3.00 3.50 3.90 4.40 4.80 5.00

Y 4.80 5.70 7.00 8.30 10.90 12.40 13.10 13.60 15.30

 y =  + x

 0H  :  = 2.5  1H  :   2.5  0.05

 1.      0H  :  = 2.5

       1H  :   2.5

 2.   = 0.05

 3.  n   SPSS

 4.  SPSS  t = 

xx

0

S
s

b
 

  

 5.  95%   (  0H  :  = 2.5)

 95%  

 5.1  example16.sav  SPSS Data Editor

 5.2  Analyze / Regression / Linear
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 5.3  Linear 

 5.4  x  Independent(s)

 y  Dependent

 5.5  Statistics 

 5.6  Confidence intervals

 5.7  Continue  OK 
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Regression
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example16.sav

 6.

 7.  95%   (2.578, 3.282)

 2.5  95%    0H

 0H  :  = 0 (  = 0)

 1.  0H  :  = 0

1H  :   0

 2.  

 3.  n   a, s, xxS
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 4.

 5.  t  =

xx

n

1i

2
i

nS

x
s

a , df = n – 2  Sig = P( t   t   )

 6.  
2

t   
2

t   t  
2

t   t  
2

t

 7.  1   

 t   
2

t   t   
2

t   0H

 2  Sig  2   0H

  1 

1H  :   0 1H  :   0

2n,t 2n,t

t – 2n,t t 2n,t

 0H  t   0  Sig   t  0  Sig  

 8.2.1  (y) 

 (x)   y =  + x   = 0  0.05

 1.  0H  :  = 0

1H  :   0

 2.  

 3.  n   a, s, xxS

 4.

 5.  t  =

xx

n

1i

2
i

Sn

x
s

a , df = n – 2

 Coefficient  t  =

xx

n

1i

2
i

Sn

x
s

a = 58.583, df = 7  Sig = 0.0000000001

 6.  025.0t  = -2.365, 025.0t  = 2.365  t  –2.365  t  2.365

 7.   1  t    0H

 2  Sig = 0.0000000001  2  = 0.025  0H

 y =  + x    0  0.05
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 0   0

 1.  0H  :  = 0

1H  :   0

 2.  

 3.  n   SPSS

 4.  SPSS  t = 

xx

n

1i

2
i

0

Sn

x
s

a
 

  

 5.  %100)1(   

 6.

 7.  0   %100)1(    

 0   %100)1(       0H

X 1.50 1.80 2.40 3.00 3.50 3.90 4.40 4.80 5.00
Y 4.80 5.70 7.00 8.30 10.90 12.40 13.10 13.60 15.30

 y =  + x

  = 150    150  0.05

 0H  :  = 150

1H  :   150

 0.05

 Coefficients  95%    (146.993, 159.358)

 150  95%    0H

8.5

  1   1 

1. y = a + bx

2. n y = a + b n x

3. y = a + b n x

4. n y = a + bx

 Mathcad   8.2.1

 4 
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 Mathcad

ORIGIN 1 i 1 10

rain

4.30

4.50

5.90

5.60

6.10

5.20

3.80

2.10

7.50

air

126.00

121.00

116.00

118.00

114.00

118.00

132.00

141.00

108.00

corr rain air( ) 0.978658 corr ln rain( ) air 0.976417

corr rain ln air( ) 0.982471 corr ln rain( ) ln air( ) 0.971364

1 2 3 4 5 6 7 8100

110

120

130

140

150

airi

raini

0.5 0.75 1 1.25 1.5 1.75 2 2.25100

110

120

130

140

150

airi

ln raini

1 2 3 4 5 6 7 84.5

4.6

4.7

4.8

4.9

5

ln airi

raini

0.5 0.75 1 1.25 1.5 1.75 2 2.254.5

4.6

4.7

4.8

4.9

5

ln airi

ln raini

slope rain air( ) 6.323988 intercept rain air( ) 153.175493

slope rain ln air( ) 0.051097 intercept rain ln air( ) 5.052922

slope ln rain( ) air 26.616482 intercept ln rain( ) air 162.986181

slope ln rain( ) ln air( ) 0.213116 intercept ln rain( ) ln air( ) 5.129167
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 Mathcad  

 SPSS

1 Linear air = a + b rain –0.978658

2 Power n(air) = a + b n(rain) –0.971364

3 Logarithmic air = a + b n(rain) –0.976417

4 Exponential n(air) = a + b rain –0.982471

 4 

1 air = 153.175493 – 6.323988 rain air = 153.175493 – 6.323988 rain

2 n(air) = 5.129167 – 0.213116 n(rain) air = 168.876385 213116.0rain

3 air = 162.986181 – 26.616482 n(rain) air = 162.986181 – 26.616482 n(rain)

4 n(air) = 5.052922 – 0.051097 rain air = 156.479029 rain051097.0e

 4  n(air) = 5.052922 – 0.051097 rain

 air = rain051097.0052922.5e  = 052922.5e rain051097.0e  = 156.479029 rain051097.0e

 air = 156.479029 rain051097.0e

   SPSS for Windows

 SPSS for Windows  

Linear y = a + bx = 0b  + 1b x  0b  = a, 1b  = b

Power n(y) = a + b n(x)  y = ae bx  = 0b 1bx   a
0 eb , 1b  = b

Logarithmic y = a + b n(x) = 0b  + 1b n(x)  0b  = a, 1b  = b

Exponential n(y) = a + bx  y = ae bxe  = 0b x1be   0b  = ae , 1b  = b

Quadratic y = 0b  + 1b x + 2b 2x

 SPSS 

 1.  example17.sav  SPSS Data Editor

 2.  Analyze / Regression / Curve Estimation
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 3.  Curve Estimation 

 4.  

1.  air

2.  rain

3.  Linear

4.  Exponential            (  Power, Logarithmic)

5. 

6. 

7.  ANOVA
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 5.  OK 

Curve Fit
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example17.sav

air
Exponential
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 SPSS for Windows

1.  Exponential  air = 156.47907058 rain05109727.0e

2.  rain, air  Exponential  –0.98247104

   R  B  rain

3. 

 1.  0H :  = 0 (  rain, air  Exponential)

1H :   0 (  rain, air  Exponential)

 2.   = 0.05

 3.

 4.

 5.  ANOVA , f  = 194.43501657

 6.  )7,1(,05.0f  = 5.59  F  5.59

 7.  1  f  = 194.43502  5.59  0H

 2  Sig = 0.0000   = 0.05  0H

 rain, air  Exponential
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8.6

8.6.1  

  ( 1x ),  ( 2x ),  ( 3x )

1x 2x 3x

64.00 57.00 8.00
71.00 59.00 10.00
53.00 49.00 6.00
67.00 62.00 11.00
55.00 51.00 8.00
58.00 50.00 7.00
77.00 55.00 10.00
57.00 48.00 9.00
56.00 52.00 10.00
51.00 42.00 6.00
76.00 61.00 12.00
68.00 57.00 9.00

 SPSS for Windows

 1.  x1, x2, x3

 SPSS Data Editor  Save  example18.sav

 2.  Analyze / Correlate / Bivariate

 Bivariate
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 3.  x1, x2  x3  Variables

1.  Pearson

2. 

Two-tailed Significant

3.  *

1.

 Pearson Correlation Coefficient

2.

 Kendall's tau-b  Spearman Correlation Coefficient

 4.  OK 

Correlations
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example18.sav

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 8 198

  ( 1x ),  ( 2x )     0.81964508

  ( 1x ),  ( 3x )           0.76981680

  ( 2x ),  ( 3x )         0.79840746

  ( 1x ), ( 2x ) 

   = 0.05

 0H  :  ( 1x ), ( 2x ) 

1H  :  ( 1x ), ( 2x ) 

 Correlations  = 0.81964508

 Sig. (2–tailed) = 0.00110072

 Sig. (2–tailed) = 0.00110072  0.05  0H

 ( 1x ), ( 2x ) 

  ( 1x ), ( 3x ) 

 ( 2x ), ( 3x ) 

8.6.2

 1X   2X   3X

 1X  = 23.1b  + 3.12b 2X  + 2.13b 3X   1X   2X   3X

 1X  = 23.1b n
 
+ 3.12b 2X + 2.13b 3X

  21XX  = 23.1b 2X  + 3.12b 2
2X + 2.13b 32 XX

  31XX  = 23.1b 3X  + 3.12b
 32XX  + 2.13b

 

2
3X

  1X  = 753 , 2X  = 643 , 3X  = 106 ,

2
1X  = 48139 , 2

2X  = 34843 , 2
3X  = 976 ,

21XX  = 40830 , 31XX  = 6796 , 32XX  = 5779

   

   12 23.1b  + 643 3.12b  + 106 2.13b  = 753

  643 23.1b  + 34843 3.12b
 
+ 5779 2.13b  = 40830

     106 23.1b  + 5779 3.12b  + 976 2.13b  = 6796

23.1b  = 3.6512 , 3.12b  = 0.8546  2.13b  = 1.5063

 1X  = 3.6512 + 0.8546 2X  + 1.5063 3X

 1X  = 23.1b + 3.12b 2X + 2.13b 3X   SPSS for Windows

 1.  SPSS
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 2.  Analyze / Regression / Linear

 3.  Linear 

 4.  x1  dependent   x2, x3  Independent[s]
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 5.  OK 

Regression
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example18.sav

 Coefficients  23.1b  = 3.6512, 3.12b  = 0.8546, 2.13b  = 1.5063

 1X  = 23.1b  + 3.12b 2X  + 2.13b 3X

 1X  = 3.6512 + 0.8546 2X  + 1.5063 3X
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  2 

  

 

9.1

(One-Way ANOVA, Simple-Factor ANOVA)

 1n , 2n , ... , kn   1, 2, ... , k    k

   (Treatments)  

       

  5  

 6   48  

(   %)

1 2 3 4 5
551 595 639 417 563
457 580 615 449 631
450 508 511 517 522
731 583 573 438 613
499 633 648 415 656
632 517 677 555 679
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  k  

 1 , 2 , ... , k   2

0H  : 1  = 2  = ... = k

1H  :  2 

 (Treatment)

1 2 ... j ... k

1 11x 12x ... j1x ... k1x

2 21x 22x ... j2x ... k2x

: : : : :

i 1ix 2ix ... ijx ... ikx

: : : : :

jjnx

22nx

11nx ... kknx

1n 2n jn kn

1.T 2.T j.T k.T ..T

1.x 2.x j.x k.x ..x

  Treatment 

N =  = 1n  + 2n  + ... + kn

ijx  =  i  j

j.T  =  j

j.x  =  j

..T  = 

..x  = N
T..  = 

 3 

1.  (SST : TOTAL SUM OF SQUARE, Total Sum Square)

SST = 
k

1j

jn

1i

2
ijx  - N

T2
..

2.  Treatment  (SSTR : TREATMENT SUM OF SQUARE, Between-

Groups Sum Square), SSTR = 
k

1j j

2
j.

n
T

 - N
T2

..
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3.  Treatment  (SSE : ERROR SUM OF SQUARE, Within-

Groups Sum Square, Residual Sum Square) SSE = SST - SSTR

 SST, SSTR, SSE  (ANalysis Of VAriance : ANOVA)

 ANOVA 

f

 (Treatment) SSTR k - 1 MSTR = 
1k

SSA f  = 
MSE

MSTR

 (Error) SSE N - k MSE = kN
SSE

 (Total) SST N - 1

 ANOVA  SPSS for Windows

Sum of Squares df Mean Square F Sig.

Between Groups SSTR k - 1 MSTR f P(F  f )

Within Groups SSE N - k MSE

Total SST N - 1

  Sig.  f

 f    1  = k - 1, 2  = N - k 

Sig = P( F  f )

=  f

= 

f 2
21

2
121

12
1

2
1

2
121

df

)f1)(2()2(

f)()2(

 1. 0H  : 1  = 2  = 3  = ... = k

  1H  : 1   2   3   ...  k  (  2 )

 2.  

 3.

 4.  F

 5.  f   ANOVA

 6.  f   1  = k - 1, 2  = N - k  F  f

 7.  1.  f   f   0H

 2  Sig    0H
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 (MULTIPLE COMPARISONS)

 0H   

   

SCHEFFE’ METHOD (S METHOD) 

 0H  : L  - M  = 0

 1H  : L  - M   0  

   Lx  - Mx    )2,1(,
ML

f)1k()n
1

n
1(MSE   0H

MSE  MSE 

Ln    L

Mn    M

)2,1(,f   P( F  )2,1(,f ) = , 1  = k - 1 , 2  = N - k

 9.1.1  5 

 1  2  3  4  5

551 595 639 417 563
457 580 615 449 631
450 508 511 517 522
731 583 573 438 613
499 633 648 415 656
632 517 677 555 679

 1 , 2 , 3 , 4 , 5   1, 2, 3, 4, 5

  1 , 2 , 3 , 4 , 5    0.05

 1. 0H  : 1  = 2  = 3  = 4  = 5

1H  : 1   2   3   4   5  (  2 )

 2.   = 0.05

 3.

 4.  F

 5.  F  ANOVA

 N = 30

SST = x2
ij

6

1i

5

1j
 - N

T2
.. = 2551  + 2457  + ... + 2679  - 30

168542
 = 209376.800

SSTR = 6
T2

j.5

1j
 - N

T2
..  = 6

36642791366334163320 22222
 - 30

168542
 = 85356.4667

SSE = 209377.800 - 85356467 = 124021.333
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 ANOVA

SOV SS DF

(MS)

f

(Treatment)
SSTR = 85365 k - 1 = 4 21339 4.30

(Error)
SSE = 124021 N - k = 25 4961

 (Total) SST = 209377 N - 1 = 29

 6.  05.0f  = 2.76  1  = 4 2  = 25  F  2.76

 7.  f
 
= 4.30  2.76  0H

 SPSS for Windows

 1. 0H  : 1  = 2  = 3  = ... = k

  1H  : 1   2   3   ...  k  (  2 )

 2.  

 3.

 4.  F

 5.  F  (  ANOVA )

5.1  f   

5.2  Sig  F 

 6. 6.1  f   1  = k - 1, 2  = N - k  F  f

6.2  Sig 

 7.  1  f   f  0H

 2  Sig    0H

 9.1.1

 SPSS for Windows

 1. 0H  : 1  = 2  = 3  = 4  = 5

1H  : 1   2   3   4   5  (  2 )

 2.   = 0.05

 3.

 3.1   type 

  weight 
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 example19.sav

 3.2  Analyze / Compare Means / One-Way ANOVA

 3.3  One-Way ANOVA 

 3.4  type  Factor   weigth  Dependent List

 3.5  OK 
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Oneway
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example19.sav

 4.  Sig     f  

 5.  ANOVA  f  = 4.3015  Sig = 0.00875

 6.  05.0f  = 2.76  1= 4, 2 = 25  F  2.76

 7.  1  f
 
= 4.3015  2.76  0H

 2  Sig = 0.00875  0.05  0H

1.  Sig 

2.  Sig   MATHCAD

 (MULTIPLE COMPARISONS)

 3.5

 3.6  Post Hoc 

v1 4 v2 25

h f( )

v1 v2
2

v1
v2

v1
2

f

v1
2

1

v1
2

v2
2

1
v1
v2

f

v1 v2
2

Sig 1
0

4.302

fh f( ) d Sig 0.008747

Significant 1 pF 4.302 4 25( ) Significant 0.008747
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 3.7 1.  Scheffe

2.  0.05

 3.8  Continue  OK  

  *   0.05

  3  4   0.05

 4  5   0.05
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9.2

(Randomized Complete Block Designs, Mutiple-Factor ANOVA)

 

 Randomized Block Design 

  (Block)  

(Treatment) 

  4  

5    

1 2 3 4

1 44 38 47 36
2 46 40 52 43
3 34 36 44 32
4 43 38 46 33
5 38 42 49 39

  1     

 2  (Factor)

9.2.1  1 Treatment  1 Block  1  

 (Treatment)

1 2 ... j ... k

 1 11x 12x ... j1x ... k1x .1T .1x

 2 21x 22x ... j2x ... k2x .2T .2x

 3 31x 32x ... j3x ... k3x .3T .3x

: : : : : : :

 i 1ix 2ix ... ijx ... ikx .iT .ix

: : : : : : :

 b 1bx 2bx ... bjx ... bkx .bT .bx

1.T 2.T ... j.T ... k.T ..T

1.x 2.x ... j.x ... k.x ..x

N 

ijx   j  i, j = 1, 2, ... , k  i = 1, 2, ... , b

j.x  =  j ( thj  treatment mean)

..x  =  (grand mean  overall mean)
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.ix  =  i ( thi  block mean)

j.T  =  j ( thj  treatment total)

.iT  =  i ( thi  block total)

..T  =  (grand total  overall total)

 4 

1.  (SST : TOTAL SUM OF SQUARE, Total Sum Square)

SST = 2
..ij

b

1i

k

1j
)xx(  = 

k

1j

b

1i

2
ijx  - N

T2
..

2.  Treatment  (SSTR : TREATMENT SUM OF SQUARE, Between-

Treatment Sum Square)

SSTR = 2
..j.

k

1j
)xx(b  = b

T
k

1j

2
j.

 - N
T2

..

3.  Block  (SSBL : BLOCK SUM OF SQUARE, Between-Groups Sum

Square)

SSBL = )xx(k 2
..i.

b

1i
= k

T
b

1i

2
.i

 - N
T2

..

4.  Treatment  Block (SSE : ERROR SUM OF SQUARE,

Within-Groups Sum Square, Residual Sum Square)

SSE = SST - SSTR - SSBL

 SST, SSTR, SSBL, SSE 

 ANOVA 

f

(Treatment)

SSTR k - 1 MSTR = 1k
SSTR treatmentf

= MSE
MSTR

 (Block)
SSBL b - 1 MSBL = 1b

SSBL blockf  = 
MSE

MSBL

(Error)

SSE (b - 1)(k - 1) MSE = )1k)(1b(
SSE

 (Total) SST N - 1

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 9 211

 ANOVA  SPSS for Windows

Source Sum of Squares

(SS)

df Mean Square

= df
SS

F

= MSE
*MS

Sig.

Corrected Model SSTR + SSBL (b - 1) + (k - 1) MS_Corrected correctf )correctfF(P

Intercept SST - SS(Total) 1 MS_intercept interceptf )interceptfF(P

Block SSBL b - 1 MSBL blockf )blockfF(P

Treatment SSTR k - 1 MSTR treatmentf )treatmentfF(P

Error SSE (k – 1)(b - 1) MSE

Total SS(Total) N

Corrected Total SST N - 1

 (MULTIPLE COMPARISONS)

  0H   (Treatment) 

 (Block)  

 Fisher’s LSD      (Sir Ronald A. Fisher . . 1890 - 1962)

LSD  LEAST SIGNIFICANT DIFFERENCE

 (Treatment) 

 '
0H  : L.  = M.

 '
1H  : L.   M.

 

   L.x  - M.x    
2

t b
2MSE    '

0H

 (Block) 

 "
0H  : .L  = .M

 "
1H  : .L   .M

 

   .Lx  - .Mx    
2

t k
2MSE    "

0H

 MSE  
)1k)(1b(

SSE   ANOVA TABLE , b   Blocks

k  Treatments  
2

t    t  t  (b - 1)(k - 1)

 1.  (Treatment)

0H  : 1.  = 2.  = 3.  = ... = k.

1H  : 1.   2.   3.   ...  k.  (  2 )
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 (Block)

0H  : .1  = .2  = .3  = ... = .b

1H  : .1   .2   .3   ...  .b  (  2 )

 2.  

 3.

 4.  F

 5.  F  ANOVA

 6.

6.1  Treatment  f

 1  = k - 1, 2  = (b - 1)(k - 1)  F  f

6.2  Block  f

 1  = b - 1, 2  = (b - 1)(k - 1)  F  f

 7.

7.1  Treatment 7.1.1  treatmentf   f   Treatment   0H

7.1.2  Sig  treatmentf      0H

7.2  Block 7.2.1  blockf   f   Block   0H

7.2.2  Sig  blockf      0H

 9.2.1  4  

 5  

 1  2  3  4

 1 44 38 47 36

 2 46 40 52 43

 3 34 36 44 32

 4 43 38 46 33

 5 38 42 49 39

 0.05   4 

 0.05   5  

 1.  (  Treatment)

0H  : 1.  = 2.  = 3.  = 4.

1H  : 1.   2.   3.   4.  (  1 )

(  Block)

0H  : .1  = .2  = .3  = .4  = .5

1H  : .1   .2   .3   .4   .5  (  1 )
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 2.   = 0.05

 3.  SPSS Data Editor

 3.1

 man 

 machine 

 time 

 Save  example20.sav

 3.2  Analyze / General Linear Model / Univariate

 3.3  Univariate 

 3.4  time  Dependent Variable

 machine  Fixed Factor(s)

 man  Fixed Factor(s)
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 3.5  Model 

 3.6  Specify Model   Custom

 3.7  machine  Factor & Covariates    Model

 man  Factor & Covariates    Model

 3.8  Build Term(s)  Interaction  

 3.9  All 2-way
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 3.10  Continue

 Univariate

 3.11  OK 

Univariate Analysis of Variance
[DataSet1] C:\Documents and Settings\dumrong\My Documents\dataspss16\example20.sav
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 SPSS 

SSTR(machine) = 338.8 MSTR(machine) = 112.933

SSBL(man) = 161.5 MSBL(man) = 40.375

SSE = 73.7 MSE = 6.14

SST = 574.0

 4.  F

 5.  F 

 ANOVA

f

(Treatment)

(machine)

338.800 3 122.933 treatmentf  = 18.39

(Block)

(man)

161.500 4 40.38 blockf  = 6.58

(Error)

73.700 12 6.14

(Total)

574.000 19

 6.

 machine  12),(3,0.05f  = 3.49

 man  12),(4,0.05f  = 3.26

 7.

 machine (Treatment)

1.  F  machine = 18.39  3.49  0H

2.  Sig = 0.0000877779  0.05  0H

 man (Block)

1.  F  man = 6.58  3.26  0H

2.  Sig = 0.0048466575  0.05  0H
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 (  1   2)

 '
0H  : 1.  = 2.

 '
1H  : 1.   2.

  = 0.05

1.x = 41.0 , 2.x = 38.8 ,  1.x  - 2.x   = 2.2, 12,0.025t  = 2.179 ,

 b
2MSE  = 5

2142.6  = 1.5674  b
2MSEt

2
 = 2.179 5

26.142  = 3.4153

  1.x  - 2.x   = 2.2 • • 2.179 5
26.142  = 3.4153  '

0H

 1   2 

 (  1   2)

 "
0H  : .1  = .2

 "
1H  : .1   .2

  = 0.05

.1x  = 41.25, .2x  = 45.25 ,  .1x  - .2x   = 4 , 12,0.025t  = 2.179 ,

b
2MSE  = 4

2142.6  = 1.7524  t
2 k

2MSE  = 2.179 4
26.142  = 3.8184

  .1x  - .2x   = 4  2.179 4
26.142  = 3.8184  "

0H

 1   2 

 Multiple Comparisons  SPSS for Windows

 3.10 
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 OK  Post Hoc 

 3.12 1.  man, machine  Post Hoc Tests for

2.  LSD

 3.13  Continue  OK 

 Multiple comparison 
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Post Hoc Tests
man

  *  LSD  0.05

 0.05 

 (  1 ,  2) ,

(  1 ,  3) ,

(  2 ,  3) ,

(  2 ,  4) ,

(  3 ,  5)
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machine

  *  LSD  0.05

 0.05 

 (  1 ,  3) , (  1 ,

 4) , (  2 ,  3) , (  3 ,  4)

9.2.2  1 Treatment  1 Block  1 

 1 Treatment 1 Block  9.2.1 

 5 

  3 

 (Treatment)

0H  :  Treatment 

1H  :  Treatment  Treatment

 (Block)

0H  :  Block 

1H  :  Block  Block

 Treatment  Block

0H  :  Treatment  Block 

1H  :  Treatment  Block 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 9 221

 5 

1.  (SST : TOTAL SUM OF SQUARE, Total Sum Square)

SST = 
k

1j

b

1i

2
ij

m

1s
x  - N

T2
..  , m =  treatment  block

2.  Treatment  (SSTR : TREATMENT SUM OF SQUARE, Between-

Treatment Sum Square) SSTR = bm

T
k

1j

2
j.

 - N
T2

..

3.  Block  (SSBL : BLOCK SUM OF SQUARE, Between-Groups Sum

Square) SSBL = km

T
b

1j

2
.i

 - N
T2

..

4.  Treatment  Block (SSTRBL : Sum of Square Interactions

TR*BL ) SSTRBL = 
k

1j

b

1i

2m

1s
ijs

m

x

 - N
T2

..

5.   Treatment  Block (SSE : ERROR SUM OF SQUARE, Within-

Groups Sum Square, Residual Sum Square)

SSE = SST - SSTR - SSBL - SSTRBL

 SST, SSTR, SSBL, SSTRBL, SSE 

 ANOVA 

f

Treatment
SSTR k - 1 MSTR = 1k

SSTR treatmentf

= MSE
MSTR

Block
SSBL b - 1 MSBL = 1b

SSBL blockf

= 
MSE

MSBL

Interactions

Treatment and Block

SSTRBL (k - 1)(b - 1) MSTRBL

 = )1b)(1k(
SSTRBL

nsinteractiof

= MSE
MSTRBL

Error
SSE bk(m - 1) MSE = )1m(kb

SSE

Total SST N - 1
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 ANOVA  SPSS for Windows

Source Sum of Squares df Mean Square

= df
SS

F

= MSE
*MS

Sig.

Corrected Model SSTR + SSBL

+ SSTRBL

kb - 1

Intercept SS Intercept 1

TREATMENT SSTR k - 1 MSTR treatmentf )treatmentfF(P

BLOCK SSBL b - 1 MSBL blockf )blockfF(P

Interaction

TR*BL

SSTRBL (k - 1)(b - 1) MSTRBL nsinteractiof )nsinteractiofF(P

Error SSE kb(m - 1) MSE

Total SS Intercept +

SST

N

Corrected Total SST N - 1

 

 (Treatment)

0H  :  Treatment 

1H  :  Treatment  Treatment

 1  Sig = P(F  treatmentf )    0H

 2  treatmentf 1))kb(m,1(k,f   0H

 (Block)

0H  :  Block 

1H  :  Block  Block

  1  Sig = P(F  blockf )    0H

 2  blockf 1))kb(m,1(b,f   0H

 Treatment  Block

0H  :  Treatment  Block 

1H  :  Treatment  Block 

  1  Sig = P(F  nsinteractiof )    0H

 2  nsinteractiof 1))kb(m,1)1)(b((k,f   0H
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 9.2.2  4  

 5   5  

 1  2  3  4

 1

44
35
35
32
37

38
35
32
35
36

47
35
39
32
37

36
36
36
35
36

 2

46
35
39
39
38

40
37
36
35
36

52
42
32
35
38

43
33
32
35
31

 3

34
34
35
34
33

36
35
34
34
36

44
40
39
38
39

32
36
36
35
34

 4

43
35
38
38
32

38
35
36
32
35

46
39
39
32
38

33
35
35
37
37

 5

38
39
39
40
35

36
34
32
32
32

35
32
36
35
32

39
35
36
36
32

 0.01

1.   (Treatment) 

2.   (Block) 

3.   (Treatment)   (Block) 

 1.  (  Treatment)

  0H  :  (Treatment) 

  1H  : 

 (  Block)

  0H  :  (Block) 

  1H  : 

 Treatment  Block

  0H  :  (Treatment)  (Block)

  1H  :  (Treatment)   (Block) 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 9 224

 2.   = 0.01

 3.  SPSS Data Editor

 3.1  

 man 

 machine 

 time 

 Save  example20 multiple observation.sav

 3.2  Analyze / General Linear Model / Univariate

 3.3  Univariate 

 3.4  time  Dependent Variable

 machine  man  Fixed Factor(s)
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 3.5

 Model 

 3.6

Specify Model

  Custom

 3.7  machine(F)  Factor & Covariates  Model

 man(F)  Factor & Covariates  Model

 3.8  man  machine  

 man   Shift   machine 
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 3.9

 

 3.10

 Continue

 Univariate

 3.11

 Options
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 3.12

 Homogeneity tests

 3.13  Continue  Univariate  OK 

Univariate Analysis of Variance
[DataSet2] C:\Documents and Settings\dumrong\My Documents\dataspss16\example20 multiple observation.sav
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 Levene's Test of Equality of Error Variance

 Sig = P(F  1.979700) = 0.018697   = 0.01

 0.01

 ( , Treatment =  machine)

 Sig = P(F  treatmentf ) = P(F  4.5955) = 0.005096   = 0.01  0H

(Treatment) 

 ( , Block =  man)

 Sig = P(F  blockf ) = P(F  1.4081) = 0.238851   = 0.01  0H

 (Block) 

 Sig = P(F  nsinteractiof ) = P(F  1.2177) = 0.285890   = 0.01

 0H

(Treatment)  (Block)
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   (Nonparametric Test) 

 2 

 k 

10.1

 

  (Runs Test)

 Runs Test  SPSS for windows

 10.1.1  ATM  40 

6 7 5 6 8 6 8 6 6 4
3 2 4 4 3 4 7 5 6 8
6 6 3 5 2 5 4 4 3 7
5 5 4 3 7 4 6 5 2 8

  0.05
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 1.  0H  : 

1H  : 

 2.   = 0.05

 3.

 3.1   (no)

 Save  example21.sav

 3.2  Analyze / Nonparametric Tests / Runs

 3.3  Runs 

 3.4  no

 Test Variable List

 3.5  Cut Point  Median

  Runs Test

Mean Mode   Custom 
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 3.6  OK

 4.  Z

 5. z  = –1.570  Asymp. Sig. (2-tailed) = 0.116

 6.

 Z  
2

z   
2

z   Z  
2

z   Z  
2

z

 –1.96  1.96  Z  –1.96  Z  1.96

 7.

 1   

  z   

2
z   z   

2
z   0H

 z  = –1.570   0H

 2  Sig     Sig    0H

 Sig = 0.116  0.05  0H

  Sig   

 10.1.2  

 60  

17 15 20 29 19 18 22 25 27 9
24 20 17 6 24 14 15 23 24 26
19 23 28 19 16 22 24 17 20 13
19 10 23 18 31 13 20 17 24 14
28 19 16 22 24 17 20 13 19 10
23 18 17 15 20 29 19 18 22 25

  20  0.05
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 1.  0H  :  = 20

1H  :   20

 2.   = 0.05

 3.  Z

 3.1

 x 

 Save  example28.sav

 3.2  Analyze / Nonparametric Tests / Runs

 3.3  Runs 

 3.4

1.  x  Test Variable List

2.  Median

 Median

3.  Custom

 20  Custom
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 3.6  OK 

 4.  Z

 5. z  = 1.312  Asymp. Sig. (2-tailed) = 0.189

 6.

 Z  
2

z   
2

z   Z  
2

z   Z  
2

z

 –1.96  1.96  Z  –1.96  Z  1.96

 7.  1   

  z   
2

z   z   
2

z   0H

 z  = 1.312    0H

 2  Sig     Sig    0H

 Sig = 0.189  0.05   0H

10.2

 

uniform   

Nonparametric Test 

 10.2.1  

 50  

50 69 108 85 132 67 121 80 59 64
148 61 50 103 110 66 95 55 128 101
137 145 103 96 136 127 149 111 76 134
87 117 50 77 108 133 98 124 95 124

109 123 107 65 92 101 125 66 90 110

 0.05
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 1.  0H  : 

1H  : 

 2.   = 0.05

 3.    Z

 3.1

 Save  example22.sav

 3.2  Analyze / Nonparametric Tests / 1-Sample K-S

 3.3  1-Sample K-S 

 3.4  x

 Test Variable List

Test Distribution  Normal
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 3.5  OK 

 4.  Z (Kolmogorov–Smirnov Z)

 5. z  = 0.717  Asymp. Sig. (2-tailed) = 0.683

 6.

 Z  
2

z   
2

z   Z  
2

z   Z  
2

z

 –1.96  1.96  Z  –1.96  Z  1.96

 7.

 1   

  z   

2
z   z   

2
z   0H

 z  = 0.717   0H

 2  Sig     Sig    0H

 Sig = 0.683  0.05   0H

  Sig   

10.3  2 

10.3.1  2 

 2    

 2   Wilcoxon Signed Ranks

Test

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 10 236

 10.3.1  40 

 40 

1 147.00 137.90 21 180.60 185.00
2 183.50 176.20 22 203.20 195.00
3 232.10 219.00 23 137.90 140.00
4 161.60 163.80 24 176.20 170.00
5 197.50 193.50 25 219.00 200.00
6 206.30 201.40 26 163.80 155.00
7 177.00 180.60 27 193.50 190.00
8 215.40 203.20 28 201.40 200.00
9 147.70 149.00 29 180.60 170.00

10 208.10 195.40 30 137.90 140.00
11 137.90 140.00 31 176.20 177.00
12 176.20 170.00 32 219.00 211.00
13 219.00 210.00 33 163.80 174.00
14 163.80 160.00 34 193.50 195.00
15 137.90 140.00 35 201.40 200.00
16 176.20 170.00 36 180.60 180.00
17 219.00 210.00 37 203.20 203.00
18 163.80 165.00 38 149.00 150.00
19 193.50 195.00 39 195.40 185.00
20 201.40 205.00 40 145.00 150.00

  0.05

 1. 0H  : 

1H  : 

 2.   = 0.05

 3.  Z

 3.1

 x 

 y 

 Save  example23.sav
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 3.2  Analyze / Nonparametric Tests / 2 Related Samples

 3.3  2 Related Samples 

 3.4 1.  x

2.    x  Variable1  Test Pairs
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 3.5 1.  y

2.    y  Variable2  Test Pairs

 3.6  Wilcoxon

 3.7  OK 
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 4.  Z

 5. z  = –2.622  Asymp. Sig. (2-tailed) = 0.009

 6.

 Z  
2

z   
2

z   Z  
2

z   Z  
2

z

 –1.96  1.96  Z  –1.96  Z  1.96

 7.  1   

  z   
2

z   z   
2

z   0H

 z  = –2.622  –1.96   0H

 2  Sig     Sig    0H

 Sig = 0.009  0.05   0H

  Sig   

10.3.2  2 

 10.3.2  2 

 A 2.1 4.0 6.3 5.4 4.8 3.7 6.1 3.3

 B 4.1 0.6 3.1 2.5 4.0 6.2 1.6 2.2 1.9 5.4

 2   0.05

 1.  0H  : 1  = 2

1H  : 1   2

 2.   = 0.05

 3.  Z

 3.1  code 

x   Save  example27.sav

 3.2

Analyze / Nonparametric Tests / 2 Independent Samples

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 10 240

 3.3

2 Independent Samples

 3.4

1.  x  Test Variable List

2.  code

 Grouping Variable

3.  Test Type  Mann-Whitney

 3.5

1.  code(?  ?) 

Define Groups 

2.  Define Groups 

 3.6

 1  Group 1

 2  Group 2
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 3.7  Continue 

 3.8  OK 
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 4.  Z

 5. z  = –1.512  Asymp. Sig. (2-tailed) = 0.131

 6.

 Z  
2

z   
2

z   Z  
2

z   Z  
2

z

 –1.96  1.96  Z  –1.96  Z  1.96

 7.

 1   

  z   
2

z   z   
2

z   0H

 z  = –1.512   0H

 2  Sig  

  Sig    0H

 Sig = 0.131  0.05  0H

  Sig   

10.4  k 

10.4.1  k 

 k    

 2   Kruskal – Wallis Test

 10.4.1  3 

 1 94 88 91 74 87 97

 2 85 82 79 84 63 72 80

 3 89 67 72 76 69

  0.05

 1.  0H  : 1  = 2  = 3

1H  : 1   2   3  (  1 )

 2.   = 0.05

 3.  Z

 3.1

code 

x 

 Save  example29.sav
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 3.2  Analyze / Nonparametric Tests / K Independent Samples

 3.3  K Independent Samples 

 Test Type  Kruskal-Wallis H

 3.4  x  Test Variable List  code  Grouping Variable
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 3.5 1.  code(?  ?)

 Define Range

2.  Define Groups

 Define Range

3.  1  Minimum

4.  3  Maximum

 3.6  Continue

  code(?  ?)

 code(1  3)

 3.7  OK 
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 Test Statistics

 Asymp. Sig = 0.036  P( 2   6.673)

 4.  2

 5. 2  = 6.673  Asymp. Sig. = 0.036

 6.

 2   df = k –1  2   2

 2
05.0  = 5.99  2   5.99

 7.  1   

  2   2   0H

 2  = 6.673  5.99  0H

 2  Sig     Sig    0H

 Sig = 0.036  0.05  0H

  Sig   

10.4.2  2 

 10.4.2  3 

 A  B  C

1. 0.96 0.87 0.76
2. 0.82 0.74 0.85
3. 0.75 0.63 0.74
4. 0.61 0.55 0.46
5. 0.89 0.76 0.78
6. 0.64 0.70 0.81
7. 0.81 0.69 0.72
8. 0.68 0.57 0.56
9. 0.65 0.53 0.56

10. 0.84 0.88 0.74
11. 0.59 0.51 0.62
12. 0.94 0.79 0.68

 0.05  3 
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 1.  0H  : 1  = 2  = 3

1H  : 1   2   3  (  1 )

 2.   = 0.05

 3.  Z

 3.1  3 

 a , b , c 

 A , B , C 

 Save  example30.sav

 3.2  Analyze / Nonparametric Tests / K Related Samples

 3.3

 K Related Samples

 3.4

1.  a , b , c

 Test Variables

2.  Test Type

 Friedman
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 3.5  OK 

 Asymp. Sig = 0.039  P( 2   6.5)

 4.  2

 5.  2  = 6.500  Asymp. Sig. = 0.039

 6.

 2   df = k –1  2   2

 2
05.0  = 5.99  2   5.99

 7.

 1   

  2   2   0H

 2  = 6.5  5.99  0H

 2  Sig     Sig    0H

 Sig = 0.039  0.05  0H

  Sig   
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10.5  (Rank Correlation Coefficient)

 2    

  

 (Spearman Rank Correlation Coefficient)

 10.5.1  

1 2 3 4 5 6 7 8 9 10

(  .) 8 5 11 13 10 5 18 15 2 8

56 44 79 72 70 54 95 85 33 65

 

 1.  x 

  y 

 Save  example31.sav

 2.  Analyze / Correlate / Bivariate

 3.  Bivariate 
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 4.  x   y

 Variables

 5.  Pearson 

  Spearman 

 6.  OK 

Nonparametric Correlations
[DataSet9] C:\Documents and Settings\dumrong\My Documents\dataspss16\example31.sav
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 10  

 Correlations  = 0.98172557 

  

 0.05 

  

 1.    :   

      :    
 2.   = 0.05 

 3.  

 4.  Spearman's rho Correlation Coefficient  Sig. (2–tailed) 

 5.   

Spearman's rho Correlation Coefficient = 0.98172557  Sig. (2–tailed) = 0.00000048 

 6.  

 7.  Sig    

     Sig. (2–tailed)     

    Sig. (2–tailed) = 0.00000048  0.05   
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 1

 Significant 

 SPSS for Windows 

Significant  Sig. (1–tailed), Sig. (2–tailed)  Significant  Z, t, F,

Chi–Square 

 z = 1.312  Sig. (2–tailed) = 0.18952014

 t = 1.581, df = 4  Sig. (2–tailed) = 0.189034

 Chi–Square = 3.822, df = 3  Asymp. Sig. = 0.281338

 F = 4.302, 1  = 4, 2  = 25  Sig. = 0.009

1.  Significant  Z

 Significant  Z = k 

 Z  z =  k   z = 

  Sig.  Significant

 Z = k  Sig. (2–tailed) = 2 Sig.

Sig. = P(  k   Z  )

  = 

|k|

f(z) dz = 0.5 – 

|k|

0

f(z) dz

 Mathcad : cnorm(k) = P(–   Z  k) = 

k
f(z) dz

 Significant  z = k  1 – cnorm(  k )

 Z  Mathcad

dnorm(z, 0, 1)  Z

pnorm(k, 0, 1)), cnorm(k) pnorm(k) = cnorm(k) = P(–   Z  k)

qnorm(A, 0, 1)  Z = k  P(–   Z  k) = A

f z( )
1

2
e

z2

2 Sig 0.5
0

1.312

zf z( ) d Sig 0.09476007
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  z   qnorm(1 - , 0, 1) 

 025.0z  = 1.96, 05.0z  = 1.645, 005.0z  = 2.58

2.  Significant  t

 Significant  t = k 

 t  t =  k   t = 

  Sig.  Significant  t = k  Sig. (2–tailed) = 2 Sig.

Sig. = P(  k   t  ) = 

|k|t

h(t) dt = 0.5 – 

|k|t

0

h(t) dt

 Mathcad : pt(k, df) = P(–   t  k) = 

k
h(t) dt

 Significant  t = k  1 – pt(  k , df)

 t  Mathcad

dt(t, df)  t

pt(k, df) pt(k, df)= P(–   t  k)

qt(A, df)  t = k  P(0  t  k) = A

  df,t   qt(1 - , df) 

t distribution
v 4

h t( )

v 1
2

v
2

v
1

t2

v

v 1
2

t distribution
v 4 h t( )

v 1
2

v
2

v
1

t2

v

v 1
2

Sig 0.5
0

1.581

th t( ) d
Sig 0.094517

pnorm 1.312 0 1( ) 0.905240 qnorm 1 0.025 0 1( ) 1.959964
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4.  Significant  F

 Significant  F = k 

 F = k  F = 

  Sig  Significant  F = k

Sig. = P(k  F  ) = 

kF

h(f) df = 1 – 

kF

0

h(f) df

 F  Mathcad

dF(x, df1, df2)  F

pF(k, df1, df2) pF(k, df1, df2)= P(k  F  k)

qF(A, df1, df2)  F = k  P(k  F  k) = A

  df2)(df1,,f   qF(1 , df1, df2) 

 24),(4,05.0f  = 2.776289, 24),(4,025.0f  = 3.379359, 24),(4,01.0f  = 4.218445

v1 4 v2 10

h f( )

v1 v2
2

v1
v2

v1
2

f

v1
2

1

v1
2

v2
2

1
v1
v2

f

v1 v2
2

v1 4 v2 25

h f( )

v1 v2
2

v1
v2

v1
2

f

v1
2

1

v1
2

v2
2

1
v1
v2

f

v1 v2
2

Sig 1
0

4.302

fh f( ) d Sig 0.008747

pF 4.302 4 25( ) 0.991253 1 pF 4.302 4 25( ) 0.008747 qF 0.991253 4 25( ) 4.302032

qF 1 0.05 4 24( ) 2.776289 qF 1 0.025 4 24( ) 3.379359 qF 1 0.01 4 24( ) 4.218445

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 2

 SPSS for Windows  Microsoft Word

 SPSS for Windows  Microsoft

Word    

1.  SPSS  Word

1.1  Copy  SPSS Viewer  Word  Object

 example4.sav  SPSS Data Editor  Analyze / Descriptive

Statistics / Frequncies  educ  SPSS Viewer 

  (educ)  Microsoft Word

 1.

 2.  Edit  Copy

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



256

 3.  Window  Microsoft Word

 4.  Microsoft Word 

 Edit  Paste   Ctrl + V

 Window  Microsoft Word 

 Text  Table  Text

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



257

1.2  Copy  SPSS Viewer  Word  Object

 SPSS Viewer  1.   SPSS Viewer

 2.  Edit  Copy

 Microsoft Word  3.  Word 

 4.   Edit  Paste Spacial

 5.  Pictrue  Bitmap  Object  Word

  Copy  SPSS View  Word 

 Copy     SPSS Viewer  Microsoft Word

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



258

2.  Word  SPSS

 Word  SPSS

   

   5  Word

 1.  Word

 Ctrl + C  (  Copy)

 2.  SPSS Data Editor

 File / New / Data   Data

 SPSS Data Editor 

 3.  Ctrl+V  Copy  Word  SPSS

 4.  Variable View 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



259

 Data View 

 5.

 age, weight  income

 6. Copy  SPSS Viewer  Copy Objects  Microsoft Word

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



260

3.  Data  SPSS Data Editor  Microsoft Word

 Data  SPSS Data Editor  Word 

 example4.sav  SPSS Data Editor

 1.

 2.  Ctrl + C  Copy

 Edit / Copy

 3.  Microsoft Word

 4.  Ctrl + V  Copy

 Microsoft Word

 5.

 Microsoft Word

 Convert Texts to Table

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 3

 SPSS for Windows  Excel

 Excel 

 Excel Sheet  Excel 

   SPSS for Windows  Excel 

1.  Excel  SPSS for Windows

 Excel 

 SPSS for Windows    Excel 

 Excel  SPSS

 1.

 Copy  Excel

 2. Copy  Excel

 Ctrl + C

 3.  SPSS Data Editor

 File / New / Data

 Data 

 4.  Ctrl + V 

Copy  Excel  SPSS

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



262

 Variable View

 5.

 Data View  Data

 6.

2.  SPSS  Excel

 1.  SPSS Viewer   

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



263

 2.  Edit / Select / Table

 3.  Ctrl + C  Copy 

 4.  Excel 

 Copy 

 Cell E2

 5.  Edit / Paste

 Excel 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



264

3.  String  Number  Excel  SPSS for Windows

 1.  Excel 

 Excel  String  Numerics

 Excel  SPSS for Windows

 SPSS 

 2.  SPSS Data Editor

 Variable View

 3.

width = 20

 4.  Data View

 5.

Copy  Excel  Paste  SPSS

 5.1 Copy  column  id 

 Excel

 5.2  SPSS Data Editor

 id

 Edit / Paste

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



265

  Copy  Excel  Paste  SPSS 

 5.3  Excel

Copy  name  sex 

 5.4  SPSS Data Editor

 name

 Edit / Paste 

 5.5  Excel

Copy  age, weight, income 

 5.6  SPSS Data Editor

 age

 Edit / Paste 

 SPSS 

4.  SPSS for Windows  Excel

 SPSS Data Editor

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



266

 1.

 SPSS

 2.  Excel  Paste  Copy  SPSS

 Cell A1

 3.  Edit / Paste 

 Excel 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 4

SPSS Syntax Editor   SPSS

 SPSS 

    

     Syntax  SPSS 

  SPSS 

 SPSS 

1.   Syntax

 SPSS   SPSS/PC version 3  SPSS 

 SPSS   SPSS  

 Syntax  SPSS Syntax Editor 

age  example4.sav  Syntax

 1.  example4.sav

 Analyze

  Descriptive Statistics

 2.  Descriptives 

1.

2.  Value Labels  Value Label

 educ

 3.  age 

 age

   age 

  OK  SPSS

 Syntax 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



268

 4.  Paste  Descriptives

 Window  SPSS Syntax Editor

 SPSS  Syntax

1.

Analyze / Descriptive Statistics / Descriptives  1.

2.  age  2.

3.  Default  SPSS 

4.  Syntax  VARIABLES, STATISTICS 

DESCRIPTIVES  /

5.  Syntax  .

6. Window  SPSS Syntax Editor

 SPSS

DESCRIPTIVES  Analyze / Descriptive Statistics / Descriptives

VARIABLES=age  age 

/STATISTICS=MEAN STDDEV MIN MAX .

  (MEAN)  (STDDEV)  (MIN)

 (MAX)

2.  Syntax 

 4.  Syntax 

 Run / All

 Analyze / Descriptive Statistics / Frequencies

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



269

 Paste 

 SPSS 

 SPSS Syntax Editor

 SPSS Syntax Editor 

1.   Descriptives

2.   Frequencies

 SPSS

FREQUENCIES

 Analyze / Descriptive Statistics / Frequencies

VARIABLES=age

 age 

/NTILES=4

 1, 2  3

/NTILES=10

 10, 20, 30, ... , 80, 90

/STATISTICS=STDDEV VARIANCE RANGE MINIMUM MAXIMUM SEMEAN MEAN MEDIAN

MODE

   (STDDEV)  (VARIANCE ) 

(RANGE)  (MINIMUM)  (MAXIMUM) Standard Error Mean (SEMEAN) 

(MEAN)  (MEDIAN)  (MODE)

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



270

3.  Syntax 

 1.  Pointer  FREQUNCIES  SPSS Syntax Editor

 2.  Run / Current

   FREQUNCIES

4.  Syntax

 Syntax  

1.  DESCRIPTIVES  1  income

2.  DESCRIPTIVE  MEAN 

3.  FREQUENCIES  1  educ

4.  10, 20, 30, ... , 90

5.  FREQUENCIES   (MODE) 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 

 Syntax  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Syntax  Run / All  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Syntax   File / Save 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 

Joseph G. Van Matre , Glenn H. Gilbreath , Statistics for Business and Economics , Third Edition 

,Business Publication,Inc., Homewood, Illinois ,1987 

Ronald E. Walpole , Raymond H. Myers , Probability and Statistics for Engineers and Scientists Third 

Edition , Macmillan Publishing Company , NewYork , 1985. 

SPSS Base 7.5 Application Guide , SPSS Inc. USA 1997 

SPSS Base 7.5 for Windows User’s Guide , SPSS Inc. USA 1997 

       

 2528 

    

  2528 

    SPSS for 

Windows & Mathcad   2541 

   SPSS for Windows version 9.0 

  2543 

   SPSS for Windows version 10.0 

  2545 

   SPSS for Windows version 12.0 

  2548 

     

  2544 

   MATHCAD   2541 

  ,     

    2530 

    8 

  2539 

 

 

 

 

 

 

 

 

 

 

 

 

 

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 Significant (Sig.)  Mathcad

 Mathcad  

dt(t, v) =  t

dt(t, v) = 2
12

)x1(
)2(

)2
1(  

    

     

 , df = v

A = pt(k, v) = P(t  k) =  k

k = qt(A, v) = 

       A

 pt(2.242, 23) = 0.98254978  qt(0.98254978, 23) = 2.242

 Significant  t = k  1 – pt(k, v)  df = v

 Mathcad 

dchisq(x, v) = 

dchisq(x, v) = 2
x12

2

ex

)2(2

1    

 , df = v

A = pchisq(k, v) = P(
2

  k)

=  k

k = qchisq(A, v) = 

    A

 pchisq(3.822, 3) = 0.71866249  qchisq(0.71866249, 3) = 3.822

 Significant  k  1 – pchisq(k, v)  df = v

 Mathcad 

dF(x, 1 , 2 ) = 

dF(x, 1 , 2 ) =

 

   

  

   

2
21

)f
2
11)(2

2()2
1(

1
2
1

f2
1

)
2
1()

2
21(

, df = 1 , 2

A = pF(k, 1 , 2 ) = P(F  k)

    =  k

k = qF(A, 1 , 2 ) = 

   A

 pF(6.574, 4, 12) = 0.99515349  qF(0.99515349, 4, 12) = 6.57400016

 Significant  f = k  1 – pchisq(k, 1 , 2 )  df = 1 , 2

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



 Significant (Sig.) 

 Sig. (2–tailed)  ( t )

 t    df = v 

P(t   t   ) = 

   t

  = 

t

2
12

dx)x1(
)2(

)2
1(

Sig. (1–tailed)  t   P(t   t   )

Sig. (2–tailed)  t   2 P(t   t   )

 Sig.  ( 2 )

 2    df = v 

P(x  2 ) = 

    2

    = dxex

)2(2

1

2

2
x12

2

Sig.  2   P(x  2 )

 Sig.  ( f )

 f    1 , 2  

P(F  f ) = 

   f

   = 

f 2
21

2
121

12
1

2
1

2
121

df

)f1)(2()2(

f)()2(

Sig.  f   P(F  f )

เอกสารเผยแพร่เพื่อการศึกษา ๑๐๐ ปี คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /MT-Extra
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Webdings
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




