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ƷƷƷƳƳƳƸƸƸ   SSSPPPSSSSSS   111999...000   

 

 Ʒǎ ıĲαĲǈıĲǈǉǗ πǏǗǄǏαǋǋα SPSS (Statistical Package for the Social Sciences) 

İǁǌαǈ ƿǌα απǗ Ĳα ǉαǊǘĲİǏα ıĲαĲǈıĲǈǉƾ παǉƿĲα ǉαǈ ǋπǎǏİǁ ǌα ǒǏǆıǈǋǎπǎǈǆǇİǁ Ǆǈα Ĳǆ 

ıĲαĲǈıĲǈǉǀ αǌƾǊυıǆ ĲǗıǎ ǉǎǈǌǔǌǈǉǎǎǈǉǎǌǎǋǈǉǙǌ įİįǎǋƿǌǔǌ Ǘıǎ ǉαǈ įİįǎǋƿǌǔǌ 

Ĳǔǌ ǇİĲǈǉǙǌ İπǈıĲǆǋǙǌ.  

 

1.1 ΦƸƯƯƧ ƪƵΓƧƶƭƧƶ ƷƳƸ SPSS 

 ƶĲǎ SPSS υπƾǏǒǎυǌ įǘǎ ǃαıǈǉƾ αǏǒİǁα: Ĳǎ αǏǒİǁǎ įİįǎǋƿǌǔǌ (SPSS Data 

Editor), ǉαǈ Ĳǎ αǏǒİǁǎ απǎĲİǊİıǋƾĲǔǌ (SPSS Viewer). Ƴ SPSS Data Editor İǁǌαǈ 

ƿǌα φǘǊǊǎ İǏǄαıǁαǐ, ıĲǎ ǎπǎǁǎ ǉαĲαǒǔǏǎǘǋİ Ĳα įİįǎǋƿǌα πǎυ ǇƿǊǎυǋİ ǌα 

αǌαǊǘıǎυǋİ. Ƴ SPSS Data Editor απǎĲİǊİǁĲαǈ απǗ įǘǎ παǏƾǇυǏα: Ʒǎ Data View 

(ƶǒǀǋα 1.1) ǉαǈ Ĳǎ Variable View (ƶǒǀǋα 1.2). ƶĲǎ πǏǙĲǎ İǈıƾǄǎυǋİ Ĳα įİįǎǋƿǌα 

πǎυ Ǉα αǌαǊǘıǎυǋİ ǉαǈ ıĲǎ įİǘĲİǏǎ ǎǏǁǅǎυǋİ Ĳα įİįǎǋƿǌα αυĲƾ, įǆǊαįǀ įǁǌǎυǋİ 

İπǈǋƿǏǎυǐ ıĲǎǈǒİǁα Ǆǈα αυĲƾ. Ƴǈ ǎǏǈǅǗǌĲǈİǐ ǄǏαǋǋƿǐ ıĲǎ Data View ǎǌǎǋƾǅǎǌĲαǈ 

Cases (ƴİǏǈπĲǙıİǈǐ) ǉαǈ İǁǌαǈ αǏǈǇǋǆǋƿǌİǐ ǋİ αǘǍǎυıα ıİǈǏƾ, İǌǙ ǎǈ ıĲǀǊİǐ 

αǌĲǈıĲǎǈǒǎǘǌ ıĲǈǐ Variables (ƶĲαĲǈıĲǈǉƿǐ ưİĲαǃǊǆĲƿǐ).  

 Γǈα παǏƾįİǈǄǋα, İƾǌ ǇƿǊǎυǋİ ǌα αǌαǊǘıǎυǋİ Ĳǎ ǘǓǎǐ ǉαǈ Ĳǎ ǃƾǏǎǐ 10 

αĲǗǋǔǌ, ǉƾǇİ ǎǏǈǅǗǌĲǈα ıİǈǏƾ Ǉα πİǏǈǊαǋǃƾǌİǈ Ĳǎ ǘǓǎǐ ǉαǈ Ĳǎ ǃƾǏǎǐ İǌǗǐ αĲǗǋǎυ, 

ǗǊα Ĳα ǘǓǆ Ǉα įǁǌǎǌĲαǈ ıĲǆǌ ǁįǈα ıĲǀǊǆ ǉαǈ ǗǊα Ĳα ǃƾǏǆ ıĲǆ įǈπǊαǌǀ ıĲǀǊǆ 

(ƶǒǀǋα 1.3). 
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ƶǒǀǋα 1.1. O SPSS Data Editor ıĲǎ παǏƾǇυǏǎ Data View Ǆǈα İǈıαǄǔǄǀ 

įİįǎǋƿǌǔǌ 

 

 

ƶǒǀǋα 1.2. Ƴ SPSS Data Editor ıĲǎ παǏƾǇυǏǎ Variable View Ǆǈα ǋǎǏφǎπǎǁǆıǆ 

įİįǎǋƿǌǔǌ 

 



6 

 

 

 

 

ƶǒǀǋα 1.3. O SPSS Data Editor (παǏƾǇυǏǎ Data View) ǋİ Ĳα įİįǎǋƿǌα ǘǓǎυǐ ǉαǈ 

ǃƾǏǎυǐ 10 αĲǗǋǔǌ 

 

 Ƴ SPSS Viewer İǁǌαǈ Ĳǎ αǏǒİǁǎ απǎĲİǊİıǋƾĲǔǌ (ƶǒǀǋα 1.4). ƶĲǎ αǏǈıĲİǏǗ 

Ĳǎυ παǏƾǇυǏǎ, ıĲǎ Output, İǋφαǌǁǅǎǌĲαǈ ǎǈ ıĲαĲǈıĲǈǉƿǐ πǏƾǍİǈǐ πǎυ ƿǒǎυǌ Ǆǁǌİǈ 

ǉαǈ ıĲǎ įİǍǈǗ Ĳα ıĲαĲǈıĲǈǉƾ απǎĲİǊƿıǋαĲα. 

 

 

 

ƶǒǀǋα 1.4. O SPSS Viewer Ǆǈα Ĳǆǌ παǏǎυıǁαıǆ Ĳǔǌ απǎĲİǊİıǋƾĲǔǌ 
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 Ƭ ǄǏαǋǋǀ ǋİǌǎǘ (menu bar) ıĲǎǌ SPSS Data Editor πİǏǈǊαǋǃƾǌİǈ Ĳǈǐ 

İπǈǊǎǄƿǐ: File, Edit, View, Data, Transform, Analyze, Direct Marketing, Graphs, 

Utilities, Add-ons, Window, Help. Ƴǈ ǁįǈİǐ ǊƿǍİǈǐ υπƾǏǒǎυǌ ǉαǈ ıĲǎǌ SPSS Viewer, 

Ǘπǎυ Ǘǋǔǐ υπƾǏǒǎυǌ İπǈπǊƿǎǌ ǉαǈ ǎǈ ǊƿǍİǈǐ Insert ǉαǈ Format. Ƴǈ İǌƿǏǄİǈİǐ πǎυ 

ǋαǐ İπǈĲǏƿπǎυǌ ǌα ǉƾǌǎυǋİ αυĲƿǐ ǎǈ İπǈǊǎǄƿǐ İǁǌαǈ ǎǈ İǍǀǐ: 

 File: ưπǎǏǎǘǋİ ǌα αǌǎǁǍǎυǋİ ƿǌα ǌƿǎ αǏǒİǁǎ (σew), ǀ ƿǌα παǊǈǗ (τpen), ǌα 

απǎǇǆǉİǘıǎυǋİ ƿǌα αǏǒİǁǎ (Save), ǌα İǉĲυπǙıǎυǋİ (Print), ǉ.ǎ.ǉ. 

 Edit: ưπǎǏǎǘǋİ ǌα ĲǏǎπǎπǎǈǀıǎυǋİ ǀ ǌα αǌĲǈǄǏƾǓǎυǋİ ĲǋǀǋαĲα Ĳǎυ αǏǒİǁǎυ 

įİįǎǋƿǌǔǌ. 

 View: ưπǎǏǎǘǋİ ǌα πǏǎıαǏǋǗǅǎυǋİ Ĳα įǈƾφǎǏα ıĲǎǈǒİǁα Ĳǎυ παǏαǇǘǏǎυ 

αǌƾǊǎǄα ǋİ Ĳǈǐ İπǈǊǎǄƿǐ ǋαǐ. 

 Data: ưπǎǏǎǘǋİ ǌα πǏαǄǋαĲǎπǎǈǀıǎυǋİ αǊǊαǄƿǐ ıĲα įİįǎǋƿǌα. 

 Transform: ưπǎǏǎǘǋİ ǌα πǏαǄǋαĲǎπǎǈǀıǎυǋİ αǊǊαǄƿǐ ıĲǈǐ ǋİĲαǃǊǆĲƿǐ. 

 Analyze: ƴǏαǄǋαĲǎπǎǈǎǘǋİ Ĳǆ ıĲαĲǈıĲǈǉǀ αǌƾǊυıǆ Ĳǔǌ įİįǎǋƿǌǔǌ. 

 Direct Marketing: ƴİǏǈƿǒİǈ İφαǏǋǎǄƿǐ Ǆǈα įǈαǒİǁǏǈıǆ İπǈǒİǈǏǆıǈαǉǙǌ 

įİįǎǋƿǌǔǌ. 

 Graphs: ƩǆǋǈǎυǏǄǎǘǋİ ǄǏαφǈǉƿǐ παǏαıĲƾıİǈǐ. 

 Utilities: ƴǏǗǉİǈĲαǈ Ǆǈα ǋǈα İπǈǊǎǄǀ ǄİǌǈǉǙǌ ǒǏǀıİǔǌ. Γǈα παǏƾįİǈǄǋα, 

įǁǌǎǌĲαǈ πǊǆǏǎφǎǏǁİǐ Ǆǈα ǋǈα ǋİĲαǃǊǆĲǀ ǀ ƿǌα αǏǒİǁǎ. 

 Add-ons: ƴİǏǈǊαǋǃƾǌİǈ πǏǗıǇİĲİǐ παǏǎǒƿǐ Ĳǆǐ IBM (İĲαǈǏİǁαǐ-ǉαĲǗǒǎυ Ĳǎυ 

SPSS) 

 Window: ưπǎǏǎǘǋİ ǌα ǋİĲαǃǎǘǋİ ıİ ǉƾπǎǈǎ ƾǊǊǎ İǌİǏǄǗ παǏƾǇυǏǎ. 

 Help: ƴǏǎıφƿǏİǈ įǈƾφǎǏα İǁįǆ ǃǎǀǇİǈαǐ. 

 

 ƮƾĲǔ απǗ Ĳǆ ǄǏαǋǋǀ ǋİǌǎǘ υπƾǏǒİǈ ǆ ǄǏαǋǋǀ İǏǄαǊİǁǔǌ (toolbars), ǆ 

ǎπǎǁα πİǏǈƿǒİǈ ǋİ ǋǎǏφǀ İǈǉǗǌαǐ ǀ ıǒǀǋαĲǎǐ İǌĲǎǊƿǐ πǎυ ǀįǆ ǃǏǁıǉǎǌĲαǈ ıĲǆ 

ǄǏαǋǋǀ ǋİǌǎǘ.  

 

1.2 ƮƧƷƧƹƻƵƭƶƬ ƩƪƩƳưƪƱƻƱ ƶƷƳ ΦƸƯƯƳ ƪƵΓƧƶƭƧƶ 

 Ƴ απǊǎǘıĲİǏǎǐ ĲǏǗπǎǐ ǉαĲαǒǙǏǆıǆǐ įİįǎǋƿǌǔǌ ıΣ ƿǌα φǘǊǊǎ İǏǄαıǁαǐ 

İǁǌαǈ ǋİ απΣ İυǇİǁαǐ πǊǆǉĲǏǎǊǗǄǆıǆ Ĳǔǌ įİįǎǋƿǌǔǌ ıĲǎ Data View. Ơǌα ĲƿĲǎǈǎ 

παǏƾįİǈǄǋα įǁǌİĲαǈ ıĲǎ ƶǒǀǋα 1.5, Ǘπǎυ Ĳα įİįǎǋƿǌα πǏǎƿǏǒǎǌĲαǈ απǗ ıǘǄǒǏǎǌǆ 

ǎıĲİǎǊǎǄǈǉǀ ıυǊǊǎǄǀ απǗ ƾĲǎǋα ǄǌǔıĲǎǘ φǘǊǎυ ǉαǈ ǆǊǈǉǁαǐ (documented 
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collection), İǁǌαǈ Ǘǋǔǐ απǊǎπǎǈǆǋƿǌα Ǆǈα Ĳǈǐ αǌƾǄǉİǐ αυĲǎǘ Ĳǎυ ǃǎǆǇǀǋαĲǎǐ. 

ƧφǎǏǎǘǌ Ĳǆ ıǒƿıǆ φǘǊǎυ, İπǈπƿįǔǌ αǏǇǏǁĲǈįαǐ ıĲα ǒƿǏǈα (hand arthritis), 

İπǈπƿįǔǌ ǎıĲİǎφǘĲǔıǆǐ ıĲǎυǐ ǎıφυǕǉǎǘǐ ıπǎǌįǘǊǎυǐ (lumbar vertebrae 

osteophytosis), İǉĲǈǋǙǋİǌǎυ ǘǓǎυǐ ǉαǈ ǃƾǏǎυǐ. Ʒα įİįǎǋƿǌα αυĲƾ ƿǒǎυǌ ǊǆφǇİǁ 

απǗ Ĳǎ ƴαǏƾǏĲǆǋα ƭ.  

 ƪπǁıǆǐ ǋπǎǏǎǘǋİ ǌα ǋİĲαφƿǏǎυǋİ įİįǎǋƿǌα απǗ ƿǌα φǘǊǊǎ Ĳǎυ Excel ıİ 

φǘǊǊǎ Ĳǎυ SPSS İπǈǊƿǄǎǌĲαǐ Ĳα įİįǎǋƿǌα ıĲǎ φǘǊǊǎ Ĳǎυ Excel, αǌĲǈǄǏƾφǎǌĲƾǐ 

Ĳα ǋİ Ctrl+C ǉαǈ İπǈǉǎǊǊǙǌĲαǐ Ĳα ıĲǎ φǘǊǊǎ Ĳǎυ SPSS ǋİ Ctrl+V.  

 

 

 
ƶǒǀǋα 1.5. Ʒǋǀǋα įİįǎǋƿǌǔǌ ǎıĲİǎǊǎǄǈǉǀǐ ǋİǊƿĲǆǐ  
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1.3 ƶƷƧƷƭƶƷƭƮƪƶ ưƪƷƧƨƯƬƷƪƶ 

 ƮƾǇİ ǒαǏαǉĲǆǏǈıĲǈǉǗ İǌǗǐ πǊǆǇυıǋǎǘ πǎυ ǋİǊİĲƾǋİ ǎǌǎǋƾǅİĲαǈ ǋİĲαǃǊǆĲǀ 

(variable) ǉαǈ, Ǘπǔǐ αǌαφƿǏǇǆǉİ, ǉƾǇİ ǋİĲαǃǊǆĲǀ İǈıƾǄİĲαǈ ıİ ǋǁα ǍİǒǔǏǈıĲǀ 

ıĲǀǊǆ Ĳǎυ SPSS ıĲǎ παǏƾǇυǏǎ Data View.  Ƴǈ ǋİĲαǃǊǆĲƿǐ ǒǔǏǁǅǎǌĲαǈ ıİ įǘǎ 

Ĳǘπǎǐ, Ĳǈǐ αǏǈǇǋǆĲǈǉƿǐ (numeric) ǉαǈ Ĳǈǐ αǊφαǏǈǇǋǆĲǈǉƿǐ (string). ưǁα 

ǋİĲαǃǊǆĲǀ İǁǌαǈ αǏǈǇǋǆĲǈǉǀ ǗĲαǌ ǎǈ Ĳǈǋƿǐ Ĳǆǐ İǉφǏƾǅǎǌĲαǈ ǋİ αǏǈǇǋǎǘǐ, İǌǙ ıĲǈǐ 

αǊφαǏǈǇǋǆĲǈǉƿǐ İǉφǏƾǅǎǌĲαǈ ǋİ ǒαǏαǉĲǀǏİǐ, įǆǊαįǀ ǄǏƾǋǋαĲα Ĳǎυ İǊǊǆǌǈǉǎǘ ǀ 

ǊαĲǈǌǈǉǎǘ αǊφαǃǀĲǎυ, ıυǌįυαıǋǗ ǄǏαǋǋƾĲǔǌ ǉαǈ αǏǈǇǋǙǌ ǀ ǎπǎǈǎįǀπǎĲİ ƾǊǊǎ 

ıǘǋǃǎǊǎ. ƪπǈπǊƿǎǌ ǒǔǏǁǅǎǌĲαǈ ıİ įǘǎ ǃαıǈǉƿǐ ǉαĲǆǄǎǏǁİǐ: ƶİ πǎıǎĲǈǉƿǐ 

(quantitative) ǉαǈ πǎǈǎĲǈǉƿǐ ǀ ǉαĲǆǄǎǏǈǉƿǐ (qualitative/categorical) ǋİĲαǃǊǆĲƿǐ.  

 Ƴǈ πǎıǎĲǈǉέǐ ǋİĲαǃǊǆĲέǐ αǌĲǈıĲǎǈǒǎǘǌ ıİ ǋİǄƿǇǆ πǎυ ǋπǎǏǎǘǌ ǌα 

ǋİĲǏǆǇǎǘǌ, Ǘπǔǐ Ĳǎ ǃƾǏǎǐ Ĳǎ ǋǀǉǎǐ, ǎ ǒǏǗǌǎǐ, ǆ ǇİǏǋǎǉǏαıǁα, ǉĲǊ. ƶυǌİπǙǐ 

παǁǏǌǎυǌ αǏǈǇǋǆĲǈǉέǐ Ĳǈǋέǐ ǉαǈ İǉφǏάǅǎǌĲαǈ ǋİ ǋǈα ǋǎǌάįα ǋέĲǏǆıǆǐ, ǋİ Ĳǆǌ 

πǏǎǖπǗǇİıǆ ǗĲǈ υπƾǏǒİǈ ǋǎǌƾįα ǋƿĲǏǆıǆǐ. Γǈα παǏƾįİǈǄǋα Ĳǎ ǃƾǏǎǐ ƿǒİǈ ǋǎǌƾįİǐ 

ǋƿĲǏǆıǆǐ (gr, kgr, ǉĲǊ), İǌǙ αǌĲǁǇİĲα Ĳǎ pH įİǌ ƿǒİǈ. ƶĲǎ SPSS ǎǈ πǎıǎĲǈǉƿǐ 

ǋİĲαǃǊǆĲƿǐ ǎǌǎǋƾǅǎǌĲαǈ ǉαǈ ǋİĲαǃǊǆĲƿǐ ǉǊǁǋαǉαǐ (scale). ΓİǌǈǉǗĲİǏα, ıĲǆ 

ƶĲαĲǈıĲǈǉǀ ǎǈ πǎıǎĲǈǉƿǐ ǋİĲαǃǊǆĲƿǐ įǈαǉǏίǌǎǌĲαǈ ıİ ǋİĲαǃǊǆĲέǐ įǈαıĲήǋαĲǎǐ 

(interval) ǉαǈ ıİ ǋİĲαǃǊǆĲέǐ αǌαǊǎǄίαǐ (ratio). H ǋǎǌαįǈǉǀ įǈαφǎǏǎπǎǁǆıǆ 

αǌƾǋİıα ıİ αυĲƿǐ Ĳǈǐ įǘǎ ǉαĲǆǄǎǏǁİǐ İǁǌαǈ ǗĲǈ ıĲǈǐ ǋİĲαǃǊǆĲƿǐ įǈαıĲǀǋαĲǎǐ Ĳǎ 

ǋǆįƿǌ ǎǏǁǅİĲαǈ ıυǋǃαĲǈǉƾ ǋİ ǃƾıǆ ǉƾπǎǈα ǉǊǁǋαǉα ǉαǈ įİǌ İǉφǏƾǅİǈ Ĳǆǌ ƿǊǊİǈǓǆ 

πǎıǗĲǆĲαǐ. Ʒυπǈǉǀ πİǏǁπĲǔıǆ  ǋİĲαǃǊǆĲǀǐ įǈαıĲǀǋαĲǎǐ İǁǌαǈ ǆ ǇİǏǋǎǉǏαıǁα, 

įİįǎǋƿǌǎυ ǗĲǈ ǇİǏǋǎǉǏαıǁα 0 ǎC įİǌ ıǆǋαǁǌİǈ απǎυıǁα ǇİǏǋǎǉǏαıǁαǐ ǀ 

ǇİǏǋǗĲǆĲαǐ. 

ΌǊİǐ ǎǈ πǎıǎĲǈǉƿǐ ǋİĲαǃǊǆĲƿǐ, αǌƾǊǎǄα ǋİ Ĳǈǐ įυǌαĲƿǐ Ĳǈǋƿǐ πǎυ ǋπǎǏǎǘǌ 

ǌα πƾǏǎυǌ, įǈαǉǏǁǌǎǌĲαǈ ıİ ıυǌİǒİǁǐ (continuous) ǉαǈ ıİ įǈαǉǏǈĲƿǐ (discrete) ǀ 

αıυǌİǒİǁǐ (discontinuous) ǋİĲαǃǊǆĲƿǐ. Ƴǈ ıυǌİǒİǁǐ ǋİĲαǃǊǆĲƿǐ ǋπǎǏǎǘǌ ǌα 

πƾǏǎυǌ ǎπǎǈαįǀπǎĲİ πǏαǄǋαĲǈǉǀ Ĳǈǋǀ, İǌǙ ǆ įǈαφǎǏƾ ǋİĲαǍǘ įǘǎ įυǌαĲǙǌ ĲǈǋǙǌ 

Ĳǎυǐ ǋπǎǏİǁ ǌα Ǆǁǌİǈ ǎıǎįǀπǎĲİ ǋǈǉǏǀ. ƧǌĲǁǇİĲα ǎǈ įǈαǉǏǈĲƿǐ ǋİĲαǃǊǆĲƿǐ παǁǏǌǎυǌ 

ıυǄǉİǉǏǈǋƿǌİǐ Ĳǈǋƿǐ, ıυǌǀǇǔǐ αǉƿǏαǈİǐ, ǒǔǏǁǐ ǌα ƿǒǎυǌ Ĳǆ įυǌαĲǗĲǆĲα ǌα 

πƾǏǎυǌ ǋİĲαǍǘ αυĲǙǌ Ĳǔǌ ĲǈǋǙǌ ƾǊǊİǐ İǌįǈƾǋİıİǐ. 

 Ƴǈ πǎǈǎĲǈǉέǐ ǀ ǉαĲǆǄǎǏǈǉƿǐ ǋİĲαǃǊǆĲƿǐ įİǌ αǌĲǈıĲǎǈǒǎǘǌ ıİ ǋİĲǏǀıǈǋα 

ǋİǄƿǇǆ αǊǊƾ İǉφǏƾǅǎυǌ Ǆİǌǈǉƾ πǎǈǎĲǈǉƾ ǒαǏαǉĲǆǏǈıĲǈǉƾ Ĳǎυ πǊǆǇυıǋǎǘ. ƶĲǎ 

SPSS ǉαǈ ǄİǌǈǉǗĲİǏα ıĲǆ ƶĲαĲǈıĲǈǉǀ ǎǈ ǋİĲαǃǊǆĲƿǐ αυĲƿǐ ǒǔǏǁǅǎǌĲαǈ ıİ 

ǎǌǎǋαıĲǈǉƿǐ (nominal) ǉαǈ ıİ ıİǈǏǈαǉƿǐ ǀ įǈαĲİĲαǄǋƿǌİǐ (ordinal).  
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 ƳǌǎǋαıĲǈǉƿǐ (nominal) İǁǌαǈ ǎǈ Ĳǈǋƿǐ ǋǈαǐ πǎǈǎĲǈǉǀǐ ǋİĲαǃǊǆĲǀǐ ǗĲαǌ įİǌ 

ƿǒǎυǌ ǉαǋǈƾ ıİǈǏƾ ǀ ıǒƿıǆ ǋİĲαǍǘ Ĳǎυǐ. Γǈα παǏƾįİǈǄǋα, ǋǈα ǋİĲαǃǊǆĲǀ πǎυ 

įǆǊǙǌİǈ Ĳǎ φǘǊǎ ǉαǈ παǁǏǌİǈ Ĳǈǐ Ĳǈǋƿǐ f (Ǆυǌαǁǉα) ǉαǈ m (ƾǌįǏαǐ) İǁǌαǈ 

ǎǌǎǋαıĲǈǉǀ. Θα ǋπǎǏǎǘıαǋİ αǌĲǁ Ǆǈα f ǉαǈ m ǌα ǒǏǆıǈǋǎπǎǈǎǘıαǋİ Ĳǎυǐ αǏǈǇǋǎǘǐ 

1 ǉαǈ 2, αǌĲǁıĲǎǈǒα. Ʈαǈ πƾǊǈ ǎǈ Ĳǈǋƿǐ 1 ǉαǈ 2 Ǉα ǀĲαǌ ǎǌǎǋαıĲǈǉƿǐ.  

 ƶİǈǏǈαǉƿǐ ǀ įǈαĲİĲαǄǋƿǌİǐ ǀ įǈαĲƾǍǈǋİǐ (ordinal) İǁǌαǈ ǎǈ Ĳǈǋƿǐ ǋǈαǐ 

πǎǈǎĲǈǉǀǐ ǋİĲαǃǊǆĲǀǐ ǗĲαǌ υπǎįǆǊǙǌǎυǌ ǋǈα ıİǈǏǈαǉǀ ıǒƿıǆ. Γǈα παǏƾįİǈǄǋα,  

ıĲα ǎıĲİǎǊǎǄǈǉƾ įİįǎǋƿǌα Ĳǎυ ƶǒǀǋαĲǎǐ 1.5 ǆ αǏǇǏǁĲǈįα (arthritis) Ĳǎυ ǒİǏǈǎǘ 

ǉαǈ ǆ ǎıĲİǎφǘĲǎıǆ (osteophytosis) İǁǌαǈ πǎǈǎĲǈǉƿǐ ǋİĲαǃǊǆĲƿǐ Ĳǘπǎυ ordinal. Ƭ 

πǏǙĲǆ ǋİĲαǃǊǆĲǀ παǁǏǌİǈ Ĳǈǐ Ĳǈǋƿǐ 1, 2, 3, 4, 5, 6, İǌǙ ǆ įİǘĲİǏǆ Ĳǈǐ Ĳǈǋƿǐ 1, 2 

ǉαǈ 3. Ʈαǈ ıĲǈǐ įǘǎ πİǏǈπĲǙıİǈǐ ǆ αǘǍǎυıα ıİǈǏƾ Ĳǔǌ αǏǈǇǋǙǌ įǆǊǙǌİǈ αǌĲǁıĲǎǈǒǆ 

αǘǍǎυıα İǉįǀǊǔıǆ Ĳǆǐ πƾǇǆıǆǐ.  

 

ƴαǏαĲǀǏǆıǆ 1. Ƭ İπǈǊǎǄή Ĳǔǌ ıĲαĲǈıĲǈǉώǌ Ĳİǒǌǈǉώǌ İǍαǏĲάĲαǈ ǉαĲά ǉύǏǈǎ ǊόǄǎ 

από Ĳǎǌ Ĳύπǎ Ĳǔǌ ǋİĲαǃǊǆĲώǌ πǎυ İǍİĲάǅǎǌĲαǈ. 

ƴαǏαĲǀǏǆıǆ 2. Γǈα ǌα İǈıƾǄǎυǋİ ǋǈα ǋİĲαǃǊǆĲǀ πǎυ įǆǊǙǌİĲαǈ ǋİ ǄǏƾǋǋαĲα ǀ 

ǋİ ǄǏƾǋǋαĲα ǉαǈ αǏǈǇǋǎǘǐ (αǊφαǏǈǇǋǆĲǈǉǀ ǋİĲαǃǊǆĲǀ-string) ǉαǈ Ǘǒǈ απǎǉǊİǈıĲǈǉƾ 

ǋİ αǏǈǇǋǎǘǐ ıΣ ƿǌα φǘǊǊǎ İǏǄαıǁαǐ, Ǉα πǏƿπİǈ πǏǙĲα ǌα ǎǏǁıǎυǋİ Ĳǎǌ Ĳǘπǎ Ĳǆǐ 

ıĲǎ Variable View (ǃǊƿπİ παǏαǉƾĲǔ). 

 

1.4 ưƳƵΦƳƴƳƭƬƶƬ ƩƪƩƳưƪƱƻƱ 

 ưİĲƾ Ĳǆǌ İǈıαǄǔǄǀ Ĳǔǌ įİįǎǋƿǌǔǌ, Ĳα ǋǎǏφǎπǎǈǎǘǋİ απǗ Ĳǎ παǏƾǇυǏǎ 

Data View ǔǐ İǍǀǐ:  

 Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ Variable View ǉαǈ ıĲǆǌ πǏǙĲǆ ıĲǀǊǆ (Name) 

πǊǆǉĲǏǎǊǎǄǎǘǋİ Ĳǈǐ İπǈǉİφαǊǁįİǐ πǎυ ǇƿǊǎυǋİ ǌα ƿǒǎυǌ ǎǈ ıĲǀǊİǐ 

(ưİĲαǃǊǆĲƿǐ) ıĲǎ Data View (π.ǒ. sex, bday, arthritis, osteophytosis, height, 

bmass).  

ƶĲǆ įİǘĲİǏǆ ıĲǀǊǆ (Type) πǏǎıįǈǎǏǁǅǎυǋİ Ĳǎǌ Ĳǘπǎ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ. Ƨǌ 

ǉƾǌǎυǋİ ǉǊǈǉ ıİ ƿǌα ǉİǊǁ αυĲǀǐ Ĳǆǐ ıĲǀǊǆǐ, ıĲα įİǍǈƾ Ĳǎυ ǉİǊǈǎǘ İǋφαǌǁǅİĲαǈ 

ƿǌα ǋǈǉǏǗ ǎǏǇǎǄǙǌǈǎ. ưİ ǉǊǈǉ ıĲǎ ǎǏǇǎǄǙǌǈǎ αυĲǗ İǋφαǌǁǅİĲαǈ ƿǌα παǏƾǇυǏǎ 

įǈαǊǗǄǎυ πǎυ ǋαǐ İπǈĲǏƿπİǈ ǌα İπǈǊƿǍǎυǋİ Ĳǎǌ Ĳǘπǎ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ. Ơǒǎυǋİ 

Ĳǈǐ αǉǗǊǎυǇİǐ İπǈǊǎǄƿǐ: Numeric, Comma, Dot, Scientific notation, Date, 

Dollar, Custom currency ǉαǈ String. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ Ĳǎ SPSS İǉĲǗǐ απǗ Ĳǎυǐ 
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Ĳǘπǎυǐ Numeric ǉαǈ String ǒǏǆıǈǋǎπǎǈİǁ 6 İπǈπǊƿǎǌ Ĳǘπǎυǐ ǋİĲαǃǊǆĲǙǌ. 

Comma İǁǌαǈ ǋǈα αǏǈǇǋǆĲǈǉǀ ǋİĲαǃǊǆĲǀ ǗĲαǌ ǎǈ ǒǈǊǈƾįİǐ πǏǎıįǈǎǏǁǅǎǌĲαǈ ǋİ 

ǉǗǋǋα İǌǙ Ĳα įİǉαįǈǉƾ ǋİ ĲİǊİǁα, π.ǒ. 5,012.6. Dot İǁǌαǈ ǋǈα αǏǈǇǋǆĲǈǉǀ 

ǋİĲαǃǊǆĲǀ ǗĲαǌ ǎǈ ǒǈǊǈƾįİǐ πǏǎıįǈǎǏǁǅǎǌĲαǈ ǋİ ĲİǊİǁα ǉαǈ Ĳα įİǉαįǈǉƾ ǋİ 

ǉǗǋǋα, π.ǒ. 5.012,6. Ʒǎ scientific notation įǆǊǙǌİǈ ǗĲǈ Ǉα ǒǏǆıǈǋǎπǎǈǆǇİǁ 

İπǈıĲǆǋǎǌǈǉǀ παǏǎυıǁαıǆ Ĳǆǐ αǏǈǇǋǆĲǈǉǀǐ ǋİĲαǃǊǆĲǀǐ, π.ǒ. 9.12ƪ2 αǌĲǁ Ǆǈα 

912 ǀ 9.12ƪ-2 αǌĲǁ Ǆǈα 0.0912. Ʒǎ Date ǒǏǆıǈǋǎπǎǈİǁĲαǈ Ǆǈα ǌα İǈıƾǄǎυǋİ 

ǆǋİǏǎǋǆǌǁİǐ. ƶĲǎ παǏƾįİǈǄǋα πǎυ İǍİĲƾǅǎυǋİ, ǗĲαǌ İπǈǊƿǄǎυǋİ Ĳǎ Date Ǆǈα 

Ĳǆ ǋǎǏφǎπǎǁǆıǆ Ĳǔǌ ǆǋİǏǎǋǆǌǈǙǌ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ birthday, ıĲǆ ıυǌƿǒİǈα 

İπǈǊƿǄǎυǋİ Ĳǆ ǋǎǏφǀ dd.mm.yyy, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 1.6. Ʒǎ Dollar 

ǒǏǆıǈǋǎπǎǈİǁĲαǈ ǗĲαǌ αǌαφİǏǗǋαıĲİ ıİ ǌǎǋǁıǋαĲα įǎǊαǏǁǎυ. ƷƿǊǎǐ, ıİ 

πİǏǁπĲǔıǆ ƾǊǊǔǌ ǌǎǋǈıǋƾĲǔǌ ǒǏǆıǈǋǎπǎǈǎǘǋİ Ĳǎ Custom currency. 

 

 

ƶǒǀǋα 1.6. ưǎǏφǎπǎǁǆıǆ ǆǋİǏǎǋǆǌǈǙǌ 

 

 ƶĲǆ ıĲǀǊǆ Width ǉαǇǎǏǁǅǎυǋİ πǗıα ǄǏƾǋǋαĲα ǋπǎǏİǁ ǌα ƿǒİǈ Ĳǎ Ǘǌǎǋα Ĳǆǐ 

ǋİĲαǃǊǆĲǀǐ. 

 ƶĲǆ ıĲǀǊǆ Decimals ǉαǇǎǏǁǅİĲαǈ ǎ αǏǈǇǋǗǐ Ĳǔǌ įİǉαįǈǉǙǌ Ǔǆφǁǔǌ Ĳǔǌ 

αǏǈǇǋǆĲǈǉǙǌ ǋİĲαǃǊǆĲǙǌ. 

 ƶĲǆ ıĲǀǊǆ Label (ƪĲǈǉƿĲİǐ) ǋπǎǏǎǘǋİ ǌα įǙıǎυǋİ ǋǈα ıǘǌĲǎǋǆ πİǏǈǄǏαφǀ 

Ĳǆǐ ǉƾǇİ ǋİĲαǃǊǆĲǀǐ. 

 ƶĲǆ ıĲǀǊǆ Values įǁǌǎυǋİ πǊǆǏǎφǎǏǁİǐ Ǆǈα Ĳǈǐ Ĳǈǋƿǐ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ ǗĲαǌ 

αυĲǀ İǁǌαǈ ǉαĲǆǄǎǏǈǉǀ. Ƭ πǏǎİπǈǊǎǄǀ İǁǌαǈ None ǉαǈ αφǎǏƾ ǉυǏǁǔǐ Ĳǈǐ 

πǎıǎĲǈǉƿǐ ǋİĲαǃǊǆĲƿǐ. ƠıĲǔ Ǘǋǔǐ Ǆǈα παǏƾįİǈǄǋα ǋǈα ǋİĲαǃǊǆĲǀ, ǆ arthritis, 



12 

 

ǆ ǎπǎǁα παǁǏǌİǈ Ĳǈǐ Ĳǈǋƿǐ 1, 2, 3, 4, 5 ǉαǈ 6 αǌƾǊǎǄα ǋİ Ĳǎ İπǁπİįǎ Ĳǆǐ 

αıǇƿǌİǈαǐ, Ǘπǔǐ įǈİυǉǏǈǌǁǅİĲαǈ ıĲǎǌ πǁǌαǉα Ĳǎυ ƴαǏαǏĲǀǋαĲǎǐ. ƶΣ αυĲǀ Ĳǆǌ 

πİǏǁπĲǔıǆ, Ǆǈα įǈǉǀ ǋαǐ πǊǆǏǎφǗǏǆıǆ, ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Values πǎυ 

αǌĲǈıĲǎǈǒİǁ ıĲǆ ǋİĲαǃǊǆĲǀ arthritis ǉαǈ ǉǊǈǉ ıĲǎ ǋǈǉǏǗ ǎǏǇǎǄǙǌǈǎ, ǎπǗĲİ 

αǌǎǁǄİǈ Ĳǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Ĳǎυ ƶǒǀǋαĲǎǐ 1.7-ƾǌǔ. ƶĲǎ πǊαǁıǈǎ Value 

πǊǆǉĲǏǎǊǎǄǎǘǋİ 1, ıĲǎ Label πǊǆǉĲǏǎǊǎǄǎǘǋİ slight osteophytic formation 

ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Add. Ƭ ƿǉφǏαıǆ 1 = Οslight osteophytic formationΠ 

İǈıƿǏǒİĲαǈ ıĲǎ ǋİǄƾǊǎ ǎǏǇǎǄǙǌǈǎ πǊαǁıǈǎ (ƶǒǀǋα 1.7-ǉƾĲǔ). ƶυǌİǒǁǅǎυǋİ 

İǈıƾǄǎǌĲαǐ Ĳǆǌ Ĳǈǋǀ 2 ıĲǎ Value, Ĳǈǐ ǊƿǍİǈǐ moderate osteophytic formation 

ıĲǎ Label ǉαǈ πƾǊǈ ǉǊǈǉ ıĲǎ Add. ưİ αυĲǗǌ Ĳǎǌ ĲǏǗπǎ ıĲǎ ĲƿǊǎǐ Ǉα πƾǏǎυǋİ 

Ĳǆǌ İǈǉǗǌα Ĳǎυ ƶǒǀǋαĲǎǐ 1.8. ưİ αǌƾǊǎǄǎ ĲǏǗπǎ ǎǏǁǅǎυǋİ Ĳǈǐ Ĳǈǋƿǐ Ĳǆǐ 

ǋİĲαǃǊǆĲǀǐ osteophytosis (ƶǒǀǋα 1.9). 

 

 

 

ƶǒǀǋα 1.7. ƨǀǋαĲα ıυǋπǊǀǏǔıǆǐ Ĳǎυ πǊαǈıǁǎυ įǈαǊǗǄǎυ Value δabels Ǆǈα Ĳǆ 
ǋİĲαǃǊǆĲǀ arthritis 
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ƶǒǀǋα 1.8. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Value Labels Ǆǈα Ĳǆ ǋİĲαǃǊǆĲǀ arthritis 

 

 

ƶǒǀǋα 1.9. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Value Labels Ǆǈα Ĳǆ ǋİĲαǃǊǆĲǀ osteophytosis 

 

 ƶĲǎ SPSS įİǌ İπǈĲǏƿπİĲαǈ ǌα υπƾǏǒǎυǌ ǉİǌƾ ǉİǊǈƾ. ΓǈΣ αυĲǗ ǒǏǆıǈǋǎπǎǈǎǘǋİ 

ǋǈα ıυǄǉİǉǏǈǋƿǌǆ Ĳǈǋǀ (ıĲǎ παǏƾįİǈǄǋƾ ǋαǐ Ĳǆǌ Ĳǈǋǀ 0) Ǆǈα ǌα įǆǊǙıǎυǋİ ǋǁα 

απǎǘıα Ĳǈǋǀ. ƶĲǎ παǏƾįİǈǄǋƾ ǋαǐ Ǉα ǒǏǆıǈǋǎπǎǈǀıǎυǋİ Ĳǆǌ Ĳǈǋǀ 0 Ǆǈα Ĳǈǐ 

απǎǘıİǐ Ĳǈǋƿǐ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ bmass İπİǈįǀ αυĲǀ ǆ Ĳǈǋǀ įİǌ ǋπǎǏİǁ ǌα 

υπƾǏǒİǈ ıĲǈǐ φυıǈǎǊǎǄǈǉƿǐ Ĳǈǋƿǐ Ĳǆǐ bmass. Ƴǈ απǎǘıİǐ Ĳǈǋƿǐ İǈıƾǄǎǌĲαǈ ıĲǆ 
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ıĲǀǊǆ Missing (Values) Ǆǈα ǒǏǀıǆ ıĲǆ ıĲαĲǈıĲǈǉǀ İπİǍİǏǄαıǁα πǎυ Ǉα 

İπǈǊƿǍǎυǋİ. ƧυĲǗ ǄǁǌİĲαǈ αǌ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ǋǈǉǏǗ ǎǏǇǎǄǙǌǈǎ πǎυ 

İǋφαǌǁǅİĲαǈ ıĲα ǉİǊǈƾ αυĲǀǐ Ĳǆǐ ıĲǀǊǆǐ. ƷǗĲİ αǌǎǁǄİǈ Ĳǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ 

Ĳǎυ ƶǒǀǋαĲǎǐ 1.10. Ʒα ĲǏǁα πǊαǁıǈα πǎυ υπƾǏǒǎυǌ ǉƾĲǔ απǗ Ĳǎ Discrete 

missing values įİǁǒǌǎυǌ ǗĲǈ ǋπǎǏǎǘǋİ ǌα ǒǏǆıǈǋǎπǎǈǀıǎυǋİ ǋƿǒǏǈ ǉαǈ ĲǏİǈǐ 

įǈαφǎǏİĲǈǉƿǐ Ĳǈǋƿǐ Ǆǈα ǌα įǆǊǙıǎυǋİ απǎǘıİǐ Ĳǈǋƿǐ. ƪπǁıǆǐ, ǋπǎǏǎǘǋİ ǌα 

ǎǏǁıǎυǋİ ƿǌα İǘǏǎǐ απǎυıǙǌ ĲǈǋǙǌ, π.ǒ. ǗǊİǐ ǎǈ Ĳǈǋƿǐ απǗ 0 ƿǔǐ -10 ǌα 

įǆǊǙǌǎυǌ πǔǐ Ĳα ǉİǊǈƾ İǁǌαǈ ǉİǌƾ, ǉαǇǙǐ İπǁıǆǐ ƿǌα İǘǏǎǐ ĲǈǋǙǌ ǉαǈ ǋǁα 

İπǈπǊƿǎǌ Ĳǈǋǀ (π.ǒ. 0 ƿǔǐ -10, 333).  

 

 

ƶǒǀǋα 1.10. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Missing Values 

 

 ƶĲǆ ıĲǀǊǆ Columns ǉαǇǎǏǁǅǎυǋİ Ĳǎ πǊƾĲǎǐ πǎυ Ǉα ƿǒİǈ ǆ ıĲǀǊǆ ǋǈαǐ 

ǋİĲαǃǊǆĲǀǐ (πǗıα Ǔǆφǁα ǋπǎǏİǁ ǌα πƾǏİǈ ǆ ǋİĲαǃǊǆĲǀ). 

 Ƭ ıĲǀǊǆ Align ǉαǇǎǏǁǅİǈ Ĳǆ ıĲǎǁǒǈıǆ Ĳǔǌ ĲǈǋǙǌ ǋǈαǐ ǋİĲαǃǊǆĲǀǐ ıĲǆ ıĲǀǊǆ 

Ĳǆǐ ǋİ İπǈǊǎǄƿǐ Left (αǏǈıĲİǏƾ), Right (įİǍǈƾ) ǉαǈ Center (ǉƿǌĲǏǎ). 

 Ƭ ıĲǀǊǆ Measure ǉαǇǎǏǁǅİǈ αǌ ǋǈα ǋİĲαǃǊǆĲǀ İǁǌαǈ πǎıǎĲǈǉǀ (Scale) 

ǎǌǎǋαıĲǈǉǀ (Nominal) ǀ ıİǈǏǈαǉǀ (Ordinal  ).  

 

 Ƭ ǋǎǏφǎπǎǁǆıǆ Ĳǔǌ įİįǎǋƿǌǔǌ Ĳǎυ ƶǒǀǋαĲǎǐ 1.5 įǁǌİĲαǈ ıĲα ƶǒǀǋαĲα 1.11 

ǉαǈ 1.12. 
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ƶǒǀǋα 1.11. ƴǏǙĲǎ Ĳǋǀǋα ǋǎǏφǎπǎǁǆıǆǐ Ĳǔǌ įİįǎǋƿǌǔǌ Ĳǎυ ƶǒǀǋαĲǎǐ 1.5 

 

 

 

 
ƶǒǀǋα 1.12. ƩİǘĲİǏǎ Ĳǋǀǋα ǋǎǏφǎπǎǁǆıǆǐ Ĳǔǌ įİįǎǋƿǌǔǌ Ĳǎυ 

ƶǒǀǋαĲǎǐ 1.5 

 

ƴαǏαĲǀǏǆıǆ: ƶĲǎ SPSS įİǌ ǋπǎǏǎǘǋİ ǌα ǒǏǆıǈǋǎπǎǈǀıǎυǋİ İǊǊǆǌǈǉǎǘǐ 

ǒαǏαǉĲǀǏİǐ. 
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1.5 ƴPτƶΘHKH Ή ƩIAΓPAΦH ƱƪƻƱ ƴƪƵƭƴƷƻƶƪƻƱ ƮƧƭ 

ưƪƷƧƨƯƬƷƻƱ 

 ƴǏǎǉİǈǋƿǌǎυ ǌα İǈıƾǄǎυǋİ ǋǈα ǌƿα πİǏǁπĲǔıǆ (ǄǏαǋǋǀ) ǋİĲαǍǘ πİǏǈπĲǙıİǔǌ 

πǎυ ǀįǆ υπƾǏǒǎυǌ, İπǈǊƿǄǎυǋİ ƿǌα ǎπǎǈǎįǀπǎĲİ ǉİǊǁ Ĳǆǐ ǄǏαǋǋǀǐ πǎυ ǃǏǁıǉİĲαǈ 

ǉάĲω απǗ Ĳǆ Ǉƿıǆ Ǘπǎυ ǇƿǊǎυǋİ ǌα İǈıƾǄǎυǋİ Ĳǆ ǌƿα ǄǏαǋǋǀ ǉαǈ απǗ Ĳǎ Edit 

İπǈǊƿǄǎυǋİ Insert Case. ƪǌαǊǊαǉĲǈǉƾ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎǌ αǏǈǇǋǗ Ĳǆǐ ǄǏαǋǋǀǐ πǎυ 

ǃǏǁıǉİĲαǈ ǉƾĲǔ απǗ Ĳǆ Ǉƿıǆ Ǘπǎυ Ǉα İǈıƾǄǎυǋİ Ĳǆ ǌƿα ǄǏαǋǋǀ ǉαǈ ǋİ įİǍǁ ǉǊǈǉ 

İπǈǊƿǄǎυǋİ Insert Case.  

 Γǈα ǌα İǈıƾǄǎυǋİ ǋǈα ǌƿα ǋİĲαǃǊǆĲǀ (ıĲǀǊǆ) ǋİĲαǍǘ ǋİĲαǃǊǆĲǙǌ πǎυ ǀįǆ 

υπƾǏǒǎυǌ, ǉƾǌǎυǋİ ǉǊǈǉ ıΣ ƿǌα ǎπǎǈǎįǀπǎĲİ ǉİǊǁ Ĳǆǐ ıĲǀǊǆǐ πǎυ ǃǏǁıǉİĲαǈ įİǍǈά 

απǗ Ĳǆ Ǉƿıǆ Ǘπǎυ ǇƿǊǎυǋİ ǌα İǈıƾǄǎυǋİ Ĳǆ ǌƿα ıĲǀǊǆ ǉαǈ απǗ Ĳǎ Edit İπǈǊƿǄǎυǋİ 

Insert Variable. ƪǌαǊǊαǉĲǈǉƾ İπǈǊƿǄǎυǋİ Ĳǆ ıĲǀǊǆ πǎυ ǃǏǁıǉİĲαǈ įİǍǈƾ απǗ Ĳǆ 

Ǉƿıǆ Ǘπǎυ Ǉα İǈıƾǄǎυǋİ Ĳǆ ǌƿα ıĲǀǊǆ ǉαǈ ǋİ įİǍǁ ǉǊǈǉ İπǈǊƿǄǎυǋİ Insert Variable.  

 Ƨǌ ǆ İǈıαǄǔǄǀ Ĳǆǐ ǄǏαǋǋǀǐ ǀ ıĲǀǊǆǐ ƿǒİǈ Ǆǁǌİǈ ıİ ǊƾǇǎǐ Ǉƿıǆ, αǌαǈǏǎǘǋİ 

Ĳǆǌ İǌƿǏǄİǈα ǋİ Edit  Undo. 

 Γǈα ǌα įǈαǄǏƾǓǎυǋİ ǋǈα πİǏǁπĲǔıǆ (ǄǏαǋǋǀ) ǀ ǋǈα ǋİĲαǃǊǆĲǀ (ıĲǀǊǆ), 

İπǈǊƿǄǎυǋİ Ĳǆ ǄǏαǋǋǀ ǀ Ĳǆ ıĲǀǊǆ αυĲǀ ǉαǈ ǋİ įİǍǁ ǉǊǈǉ İπǈǊƿǄǎυǋİ Clear.  

 

1.6 ưƪƷƧƶƹƬưƧƷƭƶưƳƶ ưƪƷƧƨƯƬƷƻƱ 

 ƠıĲǔ, Ǆǈα παǏƾįİǈǄǋα, ǗĲǈ ǇƿǊǎυǋİ ǌα ıǒǆǋαĲǁıǎυǋİ ǋǈα ıĲǀǊǆ ǋİ Ĳǎ 

İǉĲǈǋǙǋİǌǎ ǘǓǎǐ ıİ ǋƿĲǏα (m) αǌĲǁ Ǆǈα İǉαĲǎıĲƾ (cm). ƧπǗ Ĳǎ Transform  

Compute Variable αǌǎǁǄǎυǋİ Ĳǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Ĳǎυ ƶǒǀǋαĲǎǐ 1.13, ǉƾǌǎυǋİ 

ǉǊǈǉ ıĲǎ height (height), ǉǊǈǉ ıĲǎ ǃƿǊǎǐ , ǎπǗĲİ ǆ ǋİĲαǃǊǆĲǀ height İǈıƿǏǒİĲαǈ 

ıĲǎ πǊαǁıǈǎ Numeric Expression, ǉαǈ ıυǌİǒǁǅǎυǋİ πǊǆǉĲǏǎǊǎǄǙǌĲαǐ / ǉαǈ 100. 

ƶĲǎ Target Variable İǈıƾǄǎυǋİ Ĳǎǌ ĲǁĲǊǎ, ƿıĲǔ heightm, ǉαǈ ıĲǎ Type & Label αǌ 

ǇƿǊǎυǋİ ǄǏƾφǎυǋİ πǈǎ αǌαǊυĲǈǉƾ height in m. ưİ ǉǊǈǉ ıĲǎ ΟΚ ıǒǆǋαĲǁǅİĲαǈ ǆ 

ǅǆĲǎǘǋİǌǆ ǌƿα ǋİĲαǃǊǆĲǀ įǁπǊα ıĲǆǌ ĲİǊİυĲαǁα ıĲǀǊǆ. 

ƴαǏαĲǀǏǆıǆ. Ƨǌ ǉαǈ Ĳǎ πǊαǁıǈǎ Compute Variable ǋαǐ įǁǌİǈ πǎǊǊƿǐ įυǌαĲǗĲǆĲİǐ 

Ǆǈα ǌα įǆǋǈǎυǏǄǀıǎυǋİ ǋǈα ǌƿα ǋİĲαǃǊǆĲǀ ǋİ ǃƾıǆ Ĳǈǐ ǀįǆ υπƾǏǒǎυıİǐ 

ǋİĲαǃǊǆĲƿǐ, İǁǌαǈ πǎǊǘ πǈǎ İǘǉǎǊǎ αυĲǗ ǌα Ĳǎ ǉƾǌǎυǋİ ıİ ƿǌα φǘǊǊǎ Ĳǎυ Excel 

ǉαǈ αǉǎǊǎǘǇǔǐ ǌα ǋİĲαφƿǏǎυǋİ Ĳǆ ǌƿα ǋİĲαǃǊǆĲǀ ıĲǎ SPSS. 
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ƶǒǀǋα 1.13. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Compute Variable 

 

1.7 ƳưƧƩƳƴƳƭƬƶƬ ƷƭưƻƱ ưƭƧƶ ƶƸƱƪƹƳƸƶ ưƪƷƧƨƯƬƷƬƶ 

 ƠıĲǔ ǗĲǈ ǇƿǊǎυǋİ ǌα ǒǔǏǁıǎυǋİ Ĳα ǘǓǆ (ǋİĲαǃǊǆĲǀ height) ıİ ĲƿııİǏİǈǐ 

ǉαĲǆǄǎǏǁİǐ: ǋǈǉǏǗĲİǏα απǗ 160 cm, ǋİĲαǍǘ 161 Ν 170 cm, ǋİĲαǍǘ 171 Ν 180 cm 

ǉαǈ ǋİǄαǊǘĲİǏα απǗ 181 cm. ƶĲǈǐ ǉαĲǆǄǎǏǁİǐ αυĲƿǐ απǎįǁįǎυǋİ Ĳǈǐ Ĳǈǋƿǐ 1, 2, 3 

ǉαǈ 4, αǌĲǁıĲǎǈǒα. Γǈα ǌα ǉƾǌǎυǋİ Ĳǆǌ ǉǔįǈǉǎπǎǁǆıǆ ĲǈǋǙǌ αǉǎǊǎυǇǎǘǋİ Ĳǆǌ 

παǏαǉƾĲǔ πǎǏİǁα: 

 ƧπǗ Ĳǎ Τransform  Recode Into Different Variables αǌǎǁǄǎυǋİ Ĳǎ παǏƾǇυǏǎ 

Recode into Different Variables. ƶΣ αυĲǗ İπǈǊƿǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ height ǉαǈ Ĳǆǌ 

İǈıƾǄǎυǋİ ıĲǎ πǊαǁıǈǎ Numeric Variable  Output Variable ǋİ ǉǊǈǉ ıĲǎ . ƶĲǎ 

πǊαǁıǈǎ Name πǊǆǉĲǏǎǊǎǄǎǘǋİ Ĳǎ Ǘǌǎǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ, ƿıĲǔ heightcat, ǉαǈ ıĲǎ 

πǊαǁıǈǎ Label πǊǆǉĲǏǎǊǎǄǎǘǋİ ǋǈα İĲǈǉƿĲα ǄǈΣ αυĲǀǌ, ƿıĲǔ height category. ưİ 

ǉǊǈǉ ıĲǎ Change παǁǏǌǎυǋİ Ĳǆǌ İǈǉǗǌα Ĳǎυ ƶǒǀǋαĲǎǐ 1.14.  
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ƶǒǀǋα 1.14. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Recode into Different Variables 

 

 ƶĲǎ ıǆǋİǁǎ αυĲǗ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Old and New Values, ǎπǗĲİ αǌǎǁǄİǈ ƿǌα 

ǌƿǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ, Ĳǎ Recode into Different Variables: Old and New Values. 

ƶυǋπǊǆǏǙǌǎυǋİ Ĳǎ παǏƾǇυǏǎ αυĲǗ αǉǎǊǎυǇǙǌĲαǐ Ĳα αǉǗǊǎυǇα ǃǀǋαĲα: 

1.  Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ Range, LOWEST through value ǉαǈ ıĲǎ πǊαǁıǈǎ πǎυ 

υπƾǏǒİǈ απǗ ǉƾĲǔ İǈıƾǄǎυǋİ Ĳǎǌ αǏǈǇǋǗ 160. ƧǉǎǊǎǘǇǔǐ ıĲǎ πǊαǁıǈǎ New 

Value πǊǆǉĲǏǎǊǎǄǎǘǋİ 1, ǎπǗĲİ ǉαǈ İǌİǏǄǎπǎǈİǁĲαǈ Ĳǎ ǉǎυǋπǁ Add. ưİ ǉǊǈǉ ıΣ 

αυĲǗ İǈıƿǏǒİĲαǈ ıĲǎ πǊαǁıǈǎ Old  New ǆ ƿǉφǏαıǆ Lowest thru 160  1. 

2.  ƶυǌİǒǁǅǎυǋİ ǋİ ǉǊǈǉ ıĲǎ Range ǉαǈ İǈıƾǄǎυǋİ Ĳǎυǐ αǏǈǇǋǎǘǐ 161 ıĲǎ 

πƾǌǔ ǉαǈ 170 ıĲǎ ǉƾĲǔ πǊαǁıǈǎ ǉƾĲǔ απǗ Ĳǆ ǊƿǍǆ Range. ƶĲǎ πǊαǁıǈǎ New 

Value πǊǆǉĲǏǎǊǎǄǎǘǋİ 2 ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Add. 

3.  ƪπαǌαǊαǋǃƾǌǎυǋİ Ĳǎ ǃǀǋα 2 ǋİ 171 ǉαǈ 180 αǌĲǁ Ǆǈα 161 ǉαǈ 170, 

αǌĲǁıĲǎǈǒα. ƪπǁıǆǐ ıĲǎ πǊαǁıǈǎ New Value πǊǆǉĲǏǎǊǎǄǎǘǋİ 3 ǉαǈ ǉƾǌǎυǋİ 

ǉǊǈǉ ıĲǎ Add (ƶǒǀǋα 1.15). 

4.  Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ Range, value through HIGHEST ǉαǈ ıĲǎ πǊαǁıǈǎ πǎυ 

υπƾǏǒİǈ απǗ ǉƾĲǔ İǈıƾǄǎυǋİ Ĳǎǌ αǏǈǇǋǗ 181. ƶĲǎ New Value 

πǊǆǉĲǏǎǊǎǄǎǘǋİ 4 ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Add.  
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5. ƳǊǎǉǊǆǏǙǌǎυǋİ Ĳǆ įǈαįǈǉαıǁα ǋİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ. ƶĲǆ 

ıĲǀǊǆ heightcat İǋφαǌǁǅİĲαǈ ǆ ǌƿα ǉǔįǈǉǎπǎǁǆıǆ (ƶǒǀǋα 1.16).  

 

ƴαǏαĲǀǏǆıǆ. Ƨǌ ǒǏǆıǈǋǎπǎǈǎǘıαǋİ Ĳǆǌ İπǈǊǎǄǀ Into Same Variable αǌĲǁ Ǆǈα 

Into Different Variable, Ǉα ǄǈǌǗĲαǌ αǌĲǈǉαĲƾıĲαıǆ Ĳǆǐ αǏǒǈǉǀǐ ǋİĲαǃǊǆĲǀǐ salary 

απǗ Ĳǆ ǌƿα, heightcat. Γǈ αυĲǗ ǒǏİǈƾǅİĲαǈ πǏǎıǎǒǀ ıĲǆǌ İπǈǊǎǄǀ. 

 

 

ƶǒǀǋα 1.15. ƶυǋπǊǀǏǔıǆ Ĳǎυ Recode into Different Variables: Old and New 

Values 
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ƶǒǀǋα 1.16. Ƭ ǋİĲαǃǊǆĲǀ heightcat 

 

1.8 ƪƴƧƱƧƮƻƩƭƮƳƴƳƭƬƶƬ ƷƭưƻƱ 

 ƶĲǎ παǏƾįİǈǄǋα πǎυ İǍİĲƾǅǎυǋİ, ǆ ǋİĲαǃǊǆĲǀ arthritis İǁǌαǈ ordinal ǉαǈ 

παǁǏǌİǈ Ĳǈǐ Ĳǈǋƿǐ 1, 2, 3, 4, 5, 6 πǎυ υπǎįǆǊǙǌǎυǌ Ĳǎ İπǁπİįǎ αıǇƿǌİǈαǐ απǗ Ĳǎ 1 

(slight osteophytic formation) ƿǔǐ Ĳǎ 6 (ankylosis). ƠıĲǔ ĲǙǏα ǗĲǈ ǇƿǊǎυǋİ ǌα 

πİǏǈǎǏǁıǎυǋİ Ĳα İπǁπİįα İǉįǀǊǔıǆǐ Ĳǆǐ πƾǇǆıǆǐ ıİ ĲƿııİǏα, İǌǎπǎǈǙǌĲαǐ Ĳα 

İπǁπİįα 1 ǉαǈ 2, 3 ǉαǈ 4, ǉαǈ 6 ǉαǈ 7. ƩǆǊαįǀ πǏƿπİǈ ǌα ǉƾǌǎυǋİ Ĳǈǐ İǍǀǐ αǊǊαǄƿǐ: 

 

ƴαǊǈƾ Ĳǈǋǀ Ʊƿα Ĳǈǋǀ ƴİǏǈǄǏαφǀ 

1 

2 

3 

4 

5 

6 

1 

1 

2 

2 

3 

3 

Low 

Low 

Moderate 

Moderate 

High 

High 
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 Γǈα ǌα πİĲǘǒǎυǋİ αυĲǀǌ Ĳǆǌ İπαǌαǉǔįǈǉǎπǎǁǆıǆ Ĳǔǌ ĲǈǋǙǌ αǉǎǊǎυǇǎǘǋİ 

πǎǏİǁα αǌƾǊǎǄǆ ǋİ Ĳǆǌ πǏǎǆǄǎǘǋİǌǆ. ƧπǗ Ĳǎ Τransform  Recode Into Different 

Variables αǌǎǁǄǎυǋİ Ĳǎ παǏƾǇυǏǎ Recode into Different Variables ǉαǈ ǉƾǌǎυǋİ 

ǉǊǈǉ ıĲǎ Reset. ƧǉǎǊǎǘǇǔǐ İπǈǊƿǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ arthritis, Ĳǆǌ ǎπǎǁα 

İǈıƾǄǎυǋİ ıĲǎ πǊαǁıǈǎ Numeric Variable  Output Variable ǋİ ǉǊǈǉ ıĲǎ . ƶĲǎ 

πǊαǁıǈǎ Name πǊǆǉĲǏǎǊǎǄǎǘǋİ Ĳǎ Ǘǌǎǋα Ĳǆǐ ǌƿαǐ ǋİĲαǃǊǆĲǀǐ, ƿıĲǔ arthritis2, 

ǉαǈ ıĲǎ πǊαǁıǈǎ Label πǊǆǉĲǏǎǊǎǄǎǘǋİ ǋǈα İĲǈǉƿĲα ǄǈΣ αυĲǀǌ, ƿıĲǔ arthritis levels. 

ưİ ǉǊǈǉ ıĲǎ Change παǁǏǌǎυǋİ Ĳǆǌ İǈǉǗǌα Ĳǎυ ƶǒǀǋαĲǎǐ 1.17.   

 Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ Old and New Values ǉαǈ ıυǋπǊǆǏǙǌǎυǋİ Ĳǎ παǏƾǇυǏǎ 

įǈαǊǗǄǎυ Recode into Different Variables: Old and New Values ǔǐ İǍǀǐ: ƶĲǎ Old 

Value İǈıƾǄǎυǋİ Ĳǆǌ παǊǈƾ Ĳǈǋǀ, ıĲǎ New Value Ĳǆ ǌƿα ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Add. 

Ƭ įǈαįǈǉαıǁα αυĲǀ İπαǌαǊαǋǃƾǌİĲαǈ ǋƿǒǏǈ ǌα πƾǏǎυǋİ Ĳǆǌ İǈǉǗǌα Ĳǎυ ƶǒǀǋαĲǎǐ 

1.18. ƷǗĲİ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ, ǎπǗĲİ ıĲǆ ıĲǀǊǆ arthritis2 

İǋφαǌǁǅİĲαǈ ǆ ǌƿα ǉǔįǈǉǎπǎǁǆıǆ. ƮαǊǗ İǁǌαǈ ǆ ıĲǀǊǆ αυĲǀ ǌα ǋǎǏφǎπǎǈǆǇİǁ 

ǉαĲƾǊǊǆǊα ǉαǈ ıĲǎ Value Labels ǌα ǉαĲαǒǔǏǆǇǎǘǌ ǎǈ İĲǈǉƿĲİǐ Ĳǆǐ ǌƿαǐ 

ǋİĲαǃǊǆĲǀǐ.  

 

 

 ƶǒǀǋα 1.17. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Recode into Different Variables 
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ƶǒǀǋα 1.18. ƪπαǌαǉǔįǈǉǎπǎǁǆıǆ Ĳǔǌ ĲǈǋǙǌ Ĳǆǐ arthritis ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ 

Recode into Different Variables: Old and New Values 

 

ƴαǏαĲǀǏǆıǆ. ΌĲαǌ ǒǏǆıǈǋǎπǎǈǎǘǋİ İπαǌİǈǊǆǋǋƿǌα Ĳǎ παǏƾǇυǏǎ Recode into 

Different Variables İǁǌαǈ απαǏαǁĲǆĲǎ ǌα αφαǈǏƿıǎυǋİ Ĳǆǌ παǊǈƾ ǉǔįǈǉǎπǎǁǆıǆ απǗ 

Ĳǎ πǊαǁıǈǎ Old  New. ƧυĲǗ ǄǁǌİĲαǈ αǌ İπǈǊƿǍǎυǋİ Ĳǎ ıĲǎǈǒİǁǎ πǎυ ǇƿǊǎυǋİ ǌα 

αφαǈǏƿıǎυǋİ ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Remove ǀ ǋİ ǉǊǈǉ ıĲǎ Reset.   

 

1.9 ƷƧƲƭƱƳưƬƶƬ ƷƻƱ ƷƭưƻƱ ưƭƧƶ ưƪƷƧƨƯƬƷƬƶ 

 Ƭ ĲαǍǈǌǗǋǆıǆ Ĳǔǌ ĲǈǋǙǌ ǋǈαǐ ǋİĲαǃǊǆĲǀǐ ǄǁǌİĲαǈ İǘǉǎǊα απǗ Ĳǎ Data  Sort 

Cases. ƶĲǎ παǏƾǇυǏǎ Sort Cases πǎυ αǌǎǁǄİǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǆ ǋİĲαǃǊǆĲǀ Ĳǆǐ 

ǎπǎǁαǐ ǎǈ Ĳǈǋƿǐ Ǉα ĲαǍǈǌǎǋǆǇǎǘǌ, ǉǊǈǉ ıĲǎ ǃƿǊǎǐ  ǉαǈ İπǈǊƿǄǎυǋİ αǌ ǆ 

ĲαǍǈǌǗǋǆıǆ Ǉα Ǆǁǌİǈ ǋİ αǘǍǎυıα (Ascending) ǀ φǇǁǌǎυıα (Descending) ıİǈǏƾ 

(ƶǒǀǋα 1.19). ƳǊǎǉǊǆǏǙǌǎυǋİ ǋİ ǉǊǈǉ ıĲǎ ΟΚ. Ƭ ĲαǍǈǌǗǋǆıǆ Ĳǔǌ ĲǈǋǙǌ ǋǈαǐ 

ǋİĲαǃǊǆĲǀǐ ǎįǆǄİǁ ıİ αǌĲǁıĲǎǈǒİǐ αǌαǉαĲαĲƾǍİǈǐ ıĲǈǐ Ĳǈǋƿǐ ǗǊǔǌ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ, 

įİįǎǋƿǌǎυ ǗĲǈ ǗǊİǐ ǎǈ πİǏǈπĲǙıİǈǐ (ǄǏαǋǋƿǐ) αǌαǉαĲαĲƾııǎǌĲαǈ αǉǎǊǎυǇǙǌĲαǐ 

Ĳǆǌ ĲαǍǈǌǗǋǆıǆ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ πǎυ ƿǒǎυǋİ İπǈǊƿǍİǈ. 

 ƪǌαǊǊαǉĲǈǉƾ ǆ ĲαǍǈǌǗǋǆıǆ Ĳǔǌ ĲǈǋǙǌ ǋǈαǐ ǋİĲαǃǊǆĲǀǐ ǋπǎǏİǁ ǌα Ǆǁǌİǈ αǌ 

ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Ǘǌǎǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ, ǎπǗĲİ ǉαǈ İπǈǊƿǄİĲαǈ ǗǊǆ ǆ ıĲǀǊǆ Ĳǆǐ 
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ǋİĲαǃǊǆĲǀǐ, ǉαǈ ǋİ įİǍǁ ǉǊǈǉ İπǈǊƿǍǎυǋİ Sort Ascending ǀ Sort Descending.  

 

 

ƶǒǀǋα 1.19. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Sort Cases 

 

1.10 ƪƴƭƯƳΓƬ ƴƪƵƭƴƷƻƶƪƻƱ 

 Ƭ įǈαįǈǉαıǁα αυĲǀ İφαǏǋǗǅİĲαǈ ǗĲαǌ ǇƿǊǎυǋİ ǌα ǋİǊİĲǀıǎυǋİ ƿǌα 

υπǎıǘǌǎǊǎ Ĳǔǌ įİįǎǋƿǌǔǌ ǋαǐ. Γǈα παǏƾįİǈǄǋα, ƿıĲǔ ǗĲǈ ǇƿǊǎυǋİ ǌα 

ǋİǊİĲǀıǎυǋİ Ĳα ıĲαĲǈıĲǈǉƾ ıĲǎǈǒİǁα ǋǗǌǎ Ĳǔǌ ǄυǌαǈǉǙǌ ıĲα įİįǎǋƿǌα Ĳǎυ 

ƶǒǀǋαĲǎǐ 1.5. ƷǗĲİ απǗ Ĳǎ Data  Select Cases αǌǎǁǄǎυǋİ Ĳǎ αǌĲǁıĲǎǈǒǎ 

παǏƾǇυǏǎ įǈαǊǗǄǎυ ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ If condition is satisfied ǉαǈ ǉǊǈǉ ıĲο If… 

ƶĲǎ ǌƿǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ İπǈǊƿǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ sex ǉαǈ Ĳǆ ǋİĲαφƿǏǎυǋİ 

ıĲǎ πǊαǁıǈǎ πǎυ ǃǏǁıǉİĲαǈ įİǍǈƾ ǋİ ǉǊǈǉ ıĲǎ ǃƿǊǎǐ . ƶυǌİǒǁǅǎυǋİ ǋİ ǉǊǈǉ ıĲǎ 

ǉǎυǋπǁ = ǉαǈ πǊǆǉĲǏǎǊǎǄǎǘǋİ ΟfΠ. Θα πƾǏǎυǋİ Ĳǆǌ İǈǉǗǌα Ĳǎυ ƶǒǀǋαĲǎǐ 1.20.  

 ưİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ Ĳǎ πǏǗǄǏαǋǋα İπǈǊƿǄİǈ ǋǗǌǎ Ĳǈǐ 

πİǏǈπĲǙıİǈǐ Ǘπǎυ sex = ΟfΠ. ƧυĲǗ φαǁǌİĲαǈ απǗ Ĳǎ ǗĲǈ ıĲǎ αǏǒǈǉǗ αǏǒİǁǎ ǎǈ 

πİǏǈπĲǙıİǈǐ sex = ΟmΠ ƿǒǎυǌ įǈαǄǏαφİǁ, Ǘπǔǐ φαǁǌİĲαǈ απǗ Ĳǆ įǈαǄǏαφǀ Ĳǔǌ 

αǏǈǇǋǙǌ Ĳǔǌ πİǏǈπĲǙıİǔǌ sex = ΟmΠ ıĲǎ ƶǒǀǋα 1.21. ƪπǈπǊƿǎǌ, ƿǒİǈ πǏǎıĲİǇİǁ 

ǋǈα ĲİǊİυĲαǁα ıĲǀǊǆ ǋİ Ǘǌǎǋα filter_$ ǉαǈ Ĳǈǋƿǐ 0 ǗĲαǌ sex = ΟmΠ ǉαǈ 1 ǗĲαǌ sex 

= ΟfΠ. ƧπǗ αυĲǗ Ĳǎ ıǆǋİǁǎ ǉǈ ƿπİǈĲα, αǌ ǅǆĲǀıǎυǋİ ǋǈα ǎπǎǈαįǀπǎĲİ ıĲαĲǈıĲǈǉǀ 

İπİǍİǏǄαıǁα, αυĲǀ πİǏǈǎǏǁǅİĲαǈ ǋǗǌǎ ıĲǈǐ πİǏǈπĲǙıİǈǐ Ǘπǎυ sex = ΟfΠ. 
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ƶǒǀǋα 1.20. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Select Cases: If 

 

 

ƶǒǀǋα 1.21. ƧǏǒİǁǎ αǏǒǈǉǙǌ įİįǎǋƿǌǔǌ απǗ Ĳα ǎπǎǁα ƿǒǎυǌ įǈαǄǏαφİǁ 

ǎǈ πİǏǈπĲǙıİǈǐ sex = ΟmΠ. 
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 Γǈα ǌα απİǌİǏǄǎπǎǈǀıǎυǋİ Ĳǆǌ İπǈǊǎǄǀ Select Cases πǆǄαǁǌǎυǋİ απǗ Ĳǎ 

Data  Select Cases ıĲǎ αǌĲǁıĲǎǈǒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ǀ ıĲǎ 

All Cases ǀ ıĲǎ Reset. ƪπǁıǆǐ, ǉαǊǗ İǁǌαǈ ǌα įǈαǄǏƾǓǎυǋİ ǉαǈ Ĳǆ ıĲǀǊǆ filter_$, 

αφǎǘ πǏǙĲα Ĳǆǌ İπǈǊƿǍǎυǋİ ǉαǈ αǉǎǊǎǘǇǔǐ παĲǀıǎυǋİ Ĳǎ πǊǀǉĲǏǎ Delete.  

 

1.11 ΓƵƧΦƭƮƪƶ ƴƧƵƧƶƷƧƶƪƭƶ 

 Ʒǎ SPSS παǏƿǒİǈ Ĳǆ įυǌαĲǗĲǆĲα įǆǋǈǎυǏǄǁαǐ πǎǊǊǙǌ įǈαφǎǏİĲǈǉǙǌ 

ǄǏαφǈǉǙǌ παǏαıĲƾıİǔǌ Ǆǈα Ĳǆǌ απİǈǉǗǌǈıǆ Ĳǔǌ įİįǎǋƿǌǔǌ ǋαǐ. Γǈα παǏƾįİǈǄǋα, 

ƿıĲǔ ǗĲǈ ǇƿǊǎυǋİ ǌα įǎǘǋİ πǔǐ ǋİĲαǃƾǊǊİĲαǈ Ĳǎ ǃƾǏǎǐ ǋİ Ĳǎ ǘǓǎǐ Ĳǔǌ αĲǗǋǔǌ 

ıĲǎ παǏƾįİǈǄǋα πǎυ İǍİĲƾǅǎυǋİ. Γǈα Ĳǎ ıǉǎπǗ αυĲǗ, αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα 

Graphs  Legacy Dialogs  Scatter/Dot. ƶĲǎ πǊαǁıǈǎ įǈαǊǗǄǎυ πǎυ αǌǎǁǄİǈ 

İπǈǊƿǄǎυǋİ Simple Scatter ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Define, ǎπǗĲİ İǋφαǌǁǅİĲαǈ Ĳǎ 

παǏƾǇυǏǎ įǈαǊǗǄǎυ Ĳǎυ ƶǒǀǋαĲǎǐ 1.22. ƶĲǎ παǏƾǇυǏǎ αυĲǗ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ 

İǈǉǎǌǁįǈǎ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ bmass ǉαǈ αǉǎǊǎǘǇǔǐ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ǃİǊƾǉǈ įǁπǊα 

απǗ Ĳǎ πǊαǁıǈǎ Y Axis, ǙıĲİ ǆ ǋİĲαǃǊǆĲǀ bmass ǌα İǈıαǒǇİǁ ıĲǎ πǊαǁıǈǎ πǎυ 

αφǎǏƾ Ĳǎǌ ƾǍǎǌα Ĳǔǌ y. ưİ Ĳǎǌ ǁįǈǎ ĲǏǗπǎ İǈıƾǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ height ıĲǎ 

πǊαǁıǈǎ X Axis ǉαǈ Ĳǆǌ sex ıĲǎ πǊαǁıǈǎ Set Markers by.    

 

 

 

 

 

 

 

 

ƶǒǀǋα 1.22. ƪǈıαǄǔǄǀ įİįǎǋƿǌǔǌ 

ıĲα πǊαǁıǈα X Axis, Y Axis ǉαǈ Set 

Markers by 
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 ưİ ǉǊǈǉ ıĲǎ ƳƮ παǁǏǌǎυǋİ Ĳǆ ǄǏαφǈǉǀ παǏƾıĲαıǆ Ĳǎυ ƶǒǀǋαĲǎǐ 1.23. 

ƶυǌǀǇǔǐ αυĲƿǐ ǎǈ ǄǏαφǈǉƿǐ παǏαıĲƾıİǈǐ απαǈĲǎǘǌ ǋǎǏφǎπǎǁǆıǆ ƿĲıǈ ǙıĲİ ǎǈ 

αǏǈǇǋǎǁ ǉαǈ ǎǈ ĲǁĲǊǎǈ Ĳǔǌ αǍǗǌǔǌ ǌα ƿǒǎυǌ Ĳǎ ǉαĲƾǊǊǆǊǎ ǋƿǄİǇǎǐ, ǎǈ ǉǊǁǋαǉİǐ ǉαǈ 

Ĳα ıǘǋǃǎǊα ǌα ƿǒǎυǌ Ĳα İπǈǇυǋǆĲƾ ǒαǏαǉĲǆǏǈıĲǈǉƾ. 

 Γǈα ǌα ǋǎǏφǎπǎǈǀıǎυǋİ ǋǈα ǄǏαφǈǉǀ παǏƾıĲαıǆ ǉƾǌǎυǋİ įǈπǊǗ ǉǊǈǉ İπƾǌǔ 

Ĳǆǐ, ǎπǗĲİ αǌǎǁǄİǈ ǎ İπİǍİǏǄαıĲǀǐ ǄǏαφǈǉǙǌ παǏαıĲƾıİǔǌ (Chart Editor) ǙıĲİ 

ǌα ǉƾǌǎυǋİ Ĳǈǐ ǋİĲαĲǏǎπƿǐ πǎυ ǇƿǊǎυǋİ. Γǈα ǌα φǘǄǎυǋİ απǗ Ĳǎǌ İπİǍİǏǄαıĲǀ 

ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ İǈǉǎǌǁįǈǎ  ıĲǆǌ πƾǌǔ įİǍǈƾ Ǆǔǌǁα. ΌĲαǌ İǁǋαıĲİ ıĲǎǌ 

İπİǍİǏǄαıĲǀ ǄǏαφǈǉǙǌ παǏαıĲƾıİǔǌ ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıΣ ƿǌαǌ απǗ Ĳǎυǐ αǏǈǇǋǎǘǐ 

Ĳǆǐ ǉǊǁǋαǉαǐ İǌǗǐ ƾǍǎǌα, İπǈǊƿǄǎǌĲαǈ ǗǊǎǈ ǎǈ αǏǈǇǋǎǁ ǉαǈ ĲαυĲǗǒǏǎǌα αǌǎǁǄİǈ ƿǌα 

πǊαǁıǈǎ įǈαǊǗǄǎυ ıĲǎ ǎπǎǁǎ ǋπǎǏǎǘǋİ ǌα αǊǊƾǍǎυǋİ Ĳǆ ǄǏαǋǋαĲǎıİǈǏƾ, Ĳǎ 

ǋƿǄİǇǎǐ, Ĳǎ ǒǏǙǋα, αǊǊƾ ǉαǈ Ĳǎǌ αǏǈǇǋǗ Ĳǔǌ įİǉαįǈǉǙǌ Ǔǆφǁǔǌ, ǉαǇǙǐ İπǁıǆǐ 

Ĳǆǌ ǉǊǁǋαǉα Ĳǎυ ƾǍǎǌα ǉαǈ Ĳǆ ǋǎǏφǀ Ĳǎυ. ƮƾǇİ φǎǏƾ πǎυ ǉƾǌǎυǋİ ǋǈα αǊǊαǄǀ 

πǏƿπİǈ ǌα παĲƾǋİ Ĳǎ ǉǎυǋπǁ Apply. 

 ưİ Ĳǎǌ ǁįǈǎ ĲǏǗπǎ αǌ ǉƾǌǎυǋİ ǉǊǈǉ ıΣ ƿǌα ıǘǋǃǎǊǎ πǎυ παǏǈıĲƾǌİǈ Ĳα 

įİįǎǋƿǌα Ĳǔǌ αǌįǏǙǌ ıĲǆ ǄǏαφǈǉǀ παǏƾıĲαıǆ, İπǈǊƿǄǎǌĲαǈ ǗǊα Ĳα ıǘǋǃǎǊα ǉαǈ 

αǌ Ǎαǌαǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ǁįǈǎ ıǘǋǃǎǊǎ İπǈǊƿǄǎǌĲαǈ ǋǗǌǎ Ĳα įİįǎǋƿǌα Ĳǔǌ 

αǌįǏǙǌ. ƧπǗ Ĳǎ πǊαǁıǈǎ πǎυ İǋφαǌǁǅİĲαǈ ǋπǎǏǎǘǋİ ǌα Ĳα ǋǎǏφǎπǎǈǀıǎυǋİ 

ǉαĲƾǊǊǆǊα αǊǊƾǅǎǌĲαǐ Ĳǎǌ Ĳǘπǎ, Ĳǎ ǋƿǄİǇǎǐ ǉαǈ Ĳǎ ǒǏǙǋα Ĳǎυǐ (ƶǒǀǋα 1.24). 

 

                    

ƶǒǀǋα 1.23. ΓǏαφǈǉǀ παǏƾıĲαıǆ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ body mass ǉαǈ height 
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ƶǒǀǋα 1.24. ưǎǏφǎπǎǈǆǋƿǌǆ ǄǏαφǈǉǀ παǏƾıĲαıǆ  

 

 ƭįǈαǁĲİǏǆ πǏǎıǎǒǀ απαǈĲİǁ ǆ ǊİǅƾǌĲα. Ƨǌ Ĳǆǌ İπǈǊƿǍǎυǋİ, ǋπǎǏǎǘǋİ ǌα Ĳǆ 

ǋİĲαφƿǏǎυǋİ ǎπǎυįǀπǎĲİ ǋƿıα ıĲǎ ǄǏƾφǆǋα. Ƨǌ Ǘǋǔǐ αυǍǀıǎυǋİ Ĳǎ ǋƿǄİǇǎǐ 

Ĳǔǌ ǄǏαǋǋƾĲǔǌ İǌįƿǒİĲαǈ ǌα İǍαφαǌǈıĲİǁ ƿǌα ǋƿǏǎǐ Ĳǆǐ. ƷǗĲİ πǏƿπİǈ ǋİ πǏǎıǎǒǀ 

ǌα Ĳǆǌ Ǎαǌα-İπǈǊƿǍǎυǋİ ǉαǈ ǌα αυǍǀıǎυǋİ ǋİ Ĳǎ πǎǌĲǁǉǈ Ĳǈǐ įǈαıĲƾıİǈǐ Ĳǆǐ.  

 ƴǈǎ İǍİǈįǈǉİυǋƿǌİǐ ǄǏαφǈǉƿǐ παǏαıĲƾıİǈǐ Ǉα İǍİĲαıĲǎǘǌ ıĲα İπǗǋİǌα 

ǉİφƾǊαǈα.  

 

1.12 ƧƱƳƭΓưƧ ƧƵƹƪƭƻƱ 

 Γǈα ǌα αǌǎǁǍǎυǋİ ƿǌα απǎǇǆǉİυǋƿǌǎ αǏǒİǁǎ Ĳǎυ SPSS αǉǎǊǎυǇǎǘǋİ Ĳǈǐ 

ǄǌǔıĲƿǐ ıĲα Windows įǈαįǈǉαıǁİǐ αǌǎǁǄǋαĲǎǐ İǌǗǐ αǏǒİǁǎυ: Ʈƾǌǎυǋİ įǈπǊǗ ǉǊǈǉ 

πƾǌǔ ıĲǎ İǈǉǎǌǁįǈǗ Ĳǎυ ǀ πǆǄαǁǌǎυǋİ File  Open, ıĲǆ ǄǏαǋǋǀ ǋİǌǎǘ. 

 ƭįǈαǁĲİǏǎ İǌįǈαφƿǏǎǌ παǏǎυıǈƾǅİǈ ǆ πİǏǁπĲǔıǆ ǌα αǌǎǁǍǎυǋİ ƿǌα αǏǒİǁǎ Ĳǎυ 

Excel ǔǐ αǏǒİǁǎ Ĳǎυ SPSS. Γǈα Ĳǎ ıǉǎπǗ αυĲǗ αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα File  

Open  Data ǉαǈ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Open File πǎυ αǌǎǁǄİǈ İπǈǊƿǄǎυǋİ ıĲǎ 

Look in Ĳǎ φƾǉİǊǎ ǀ ǄİǌǈǉǗĲİǏα Ĳǆ įǈİǘǇυǌıǆ ıĲǆǌ ǎπǎǁα İǁǌαǈ Ĳǎ αǏǒİǁǎ. ƶĲǎ 

Files of Type ǎǏǁǅǎυǋİ Ĳǎǌ Ĳǘπǎ Ĳǎυ αǏǒİǁǎυ, įǆǊαįǀ Excel (*.xls, *.xlsx, 

*.xlsm), ǉαǈ İπǈǊƿǄǎυǋİ ǋİ ǉǊǈǉ Ĳǎ αǏǒİǁǎ πǎυ ǇƿǊǎυǋİ ǌα αǌǎǁǍǎυǋİ. ưİ ǉǊǈǉ ıĲǎ 

Οpen αǌǎǁǄİǈ Ĳǎ παǏƾǇυǏǎ Ĳǎυ ƶǒǀǋαĲǎǐ 1.25. Ƨǌ ıĲǎ αǏǒİǁǎ Ĳǎυ Excel ǆ πǏǙĲǆ 

ǄǏαǋǋǀ ƿǒİǈ İĲǈǉƿĲİǐ (ĲǁĲǊǎυǐ), ĲǗĲİ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Read variable names from 

the first row of data. ƪπǁıǆǐ İπǈǊƿǄǎυǋİ πǎǈǎ φǘǊǊǎ İǏǄαıǁαǐ Ǉα αǌǎǁǍİǈ ǔǐ 
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ƿǄǄǏαφǎ Ĳǎυ SPSS ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ΟΚ. ưİ Ĳǎǌ ĲǏǗπǎ αυĲǗ ǎǊǗǉǊǆǏǎ Ĳǎ 

φǘǊǊǎ İǏǄαıǁαǐ πǎυ İπǈǊƿǍαǋİ ǋİĲαĲǏƿπİĲαǈ ıİ ƿǄǄǏαφǎ Ĳǎυ SPSS. 

 

 

ƶǒǀǋα 1.25. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Opening Excel Data Source 

 

 Όπǔǐ ǀįǆ ƿǒǎυǋİ αǌαφƿǏİǈ, ǋπǎǏǎǘǋİ ǋİǋǎǌǔǋƿǌİǐ ıĲǀǊİǐ Ĳǎυ Excel ǌα Ĳǈǐ 

ǋİĲαφƿǏǎυǋİ ƾǋİıα ıİ ƿǌα αǏǒİǁǎ Ĳǎυ SPSS ǋİ Ĳǈǐ ǄǌǔıĲƿǐ İǌĲǎǊƿǐ Copy - Paste. 

ƩǆǊαįǀ, İπǈǊƿǄǎυǋİ ǋǈα ǀ πİǏǈııǗĲİǏİǐ ıĲǀǊİǐ απǗ ƿǌα φǘǊǊǎ İǏǄαıǁαǐ Ĳǎυ 

Excel, ǉƾǌǎυǋİ Ctrl+C, ǋİĲαφİǏǗǋαıĲİ ıĲǎ ƿǄǄǏαφǎ Ĳǎυ SPSS, ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ 

πǏǙĲǎ ǉİǊǁ ǋǈαǐ ıĲǀǊǆǐ Ĳǎυ φǘǊǊǎυ İǏǄαıǁαǐ Ĳǎυ SPSS ǉαǈ ǎǊǎǉǊǆǏǙǌǎυǋİ Ĳǆ 

ǋİĲαφǎǏƾ Ĳǔǌ įİįǎǋƿǌǔǌ ǋİ Ctrl+V. Ƭ ǁįǈα įǈαįǈǉαıǁα ǈıǒǘİǈ ǉαǈ αǌĲǁıĲǏǎφα (Ǆǈα 

ǋİĲαφǎǏƾ įİįǎǋƿǌǔǌ απǗ Ĳǎ SPSS ıĲǎ Excel).   

  

1.13 ƧƴƳΘƬƮƪƸƶƬ ƧƵƹƪƭƻƱ 

 Γǈα ǌα απǎǇǆǉİǘıǎυǋİ ƿǌα αǏǒİǁǎ Ĳǎυ SPSS ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ File Ĳǆǐ 

ǄǏαǋǋǀǐ ǋİǌǎǘ, İπǈǊƿǄǎυǋİ Ĳǎ Save as (ƧποǇǀǉİυıǆ ωǐ) ǉαǈ ıυǋπǊǆǏǙǌǎυǋİ 

ǉαĲƾǊǊǆǊα Ĳǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ πǎυ Ǉα İǋφαǌǈıĲİǁ. Ʒǎ αǏǒİǁǎ įİįǎǋƿǌǔǌ, ǎ 

SPSS Data Editor, απǎǇǆǉİǘİĲαǈ ǋİ Ĳǆǌ πǏǎƿǉĲαıǆ .sav. ƧǌĲǁǇİĲα, ƿǌα αǏǒİǁǎ 

απǎĲİǊİıǋƾĲǔǌ, SPSS Viewer, απǎǇǆǉİǘİĲαǈ ǋİ Ĳǆǌ πǏǎƿǉĲαıǆ .spo.  

 Ʒα αǏǒİǁα Ĳǎυ SPSS ǋπǎǏǎǘǌ ǌα απǎǇǆǉİυĲǎǘǌ ǉαǈ ǔǐ αǏǒİǁα Ĳǎυ Excel. Ơǌα 

αǏǒİǁǎ įİįǎǋƿǌǔǌ απǎǇǆǉİǘİĲαǈ ǔǐ αǏǒİǁǎ Ĳǎυ Excel αǌ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ 

Save Data As, πǎυ αǌǎǁǄİǈ ǋƿıǔ Ĳǆǐ įǈαįǏǎǋǀǐ File  Save as, İπǈǊƿǍǎυǋİ Ĳǎ 

Excel 97 through 2003 (*.xls) ǀ Excel 2007 through 2010 (*.xlsx)  ıĲǎ πǊαǁıǈǎ 

Save as type. ƪǈıƾǄǎυǋİ Ĳǎ Ǘǌǎǋα Ĳǎυ αǏǒİǁǎυ ıĲǎ πǊαǁıǈǎ File name ǉαǈ ǉƾǌǎυǋİ 

ǉǊǈǉ ıĲǎ Save. ƧπǗ Ĳǎ αǏǒİǁǎ Ĳǎυ SPSS απǎǇǆǉİǘİĲαǈ ǋǗǌǎ Ĳǎ πİǏǈİǒǗǋİǌǎ Ĳǎυ 

φǘǊǊǎυ İǏǄαıǁαǐ πǎυ ǃǏǁıǉİĲαǈ ıĲǎ Data View. 
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22..  ƴƴƪƪƵƵƭƭΓΓƵƵƧƧΦΦƭƭƮƮƬƬ  ƶƶƷƷƧƧƷƷƭƭƶƶƷƷƭƭƮƮƬƬ 

 

 H ƶĲαĲǈıĲǈǉǀ İπǈıĲǀǋǆ İπǈǒİǈǏİǁ ǌα İǍαǄƾǄİǈ ıυǋπİǏƾıǋαĲα ǒǏǆıǈǋǎπǎǈǙǌĲαǐ 

İǋπİǈǏǈǉƾ-πİǈǏαǋαĲǈǉƾ įİįǎǋƿǌα. Ƭ πİǏǈǄǏαφǈǉǀ ıĲαĲǈıĲǈǉǀ İǁǌαǈ ǎ ǉǊƾįǎǐ Ĳǆǐ 

ıĲαĲǈıĲǈǉǀǐ πǎυ αǌαπĲǘııİǈ ǋİǇǗįǎυǐ Ǆǈα Ĳǆ ıυǌǎπĲǈǉǀ ǉαǈ απǎĲİǊİıǋαĲǈǉǀ 

παǏǎυıǁαıǆ įİįǎǋƿǌǔǌ ǋİ Ĳǆ ǒǏǀıǆ α) αǏǈǇǋǆĲǈǉǙǌ πİǏǈǄǏαφǈǉǙǌ ǋƿĲǏǔǌ, ǃ) 

πǈǌƾǉǔǌ ıυǒǌǎĲǀĲǔǌ ǉαǈ Ǆ) ǋİǇǗįǔǌ ǄǏαφǈǉǀǐ παǏǎυıǁαıǆǐ įİįǎǋƿǌǔǌ. 

   

2.1 ƴƯƬΘƸƶưƳƶ, ƩƪƭΓưƧ, ƩƪƭΓưƧƷƳƯƬƺƭƧ 

 Ƴ πǊǆǇυıǋǗǐ İǁǌαǈ Ĳǎ ıǘǌǎǊǎ ǗǊǔǌ Ĳǔǌ ıĲǎǈǒİǁǔǌ υπǗ ǋİǊƿĲǆ. Γǈα 

παǏƾįİǈǄǋα, İƾǌ İǌįǈαφİǏǗǋαıĲİ Ǆǈα Ĳα ǊǁǇǈǌα İǏǄαǊİǁα ıİ ǋǁα αǏǒαǈǎǊǎǄǈǉǀ 

Ǉƿıǆ, ǎ πǊǆǇυıǋǗǐ απǎĲİǊİǁĲαǈ απǗ ǗǊα Ĳα ǊǁǇǈǌα İǏǄαǊİǁα πǎυ ƿǒǎυǌ ǃǏİǇİǁ İǉİǁ.  

 Ʒǎ įİǁǄǋα İǁǌαǈ ƿǌα υπǎıǘǌǎǊǎ Ĳǎυ πǊǆǇυıǋǎǘ Ĳǎ ǎπǎǁǎ İπǈǊƿǄǎυǋİ ǌα 

αǌαǊǘıǎυǋİ. Γǈα παǏƾįİǈǄǋα, İƾǌ Ĳα ǊǁǇǈǌα İǏǄαǊİǁα πǎυ ƿǒǎυǌ ǃǏİǇİǁ ıİ ƿǌαǌ 

ǎǈǉǈıǋǗ İǁǌαǈ υπİǏǃǎǊǈǉƾ πǎǊǊƾ ǉαǈ įİǌ πǏǎǊαǃαǁǌǎυǋİ ǌα Ĳα İǍİĲƾıǎυǋİ ǗǊα, 

ǋπǎǏǎǘǋİ ǌα İπǈǊƿǍǎυǋİ Ĳυǒαǁα ƿǌα πǎıǎıĲǗ ǉαǈ αυĲǗ Ǉα απǎĲİǊƿıİǈ Ĳǎ įİǁǄǋα 

ǋαǐ. ƪƾǌ ǆ İπǈǊǎǄǀ Ĳǎυ įİǁǄǋαĲǎǐ ƿǄǈǌİ Ĳυǒαǁα (įǆǊαįǀ ǋİ ĲƿĲǎǈǎ ĲǏǗπǎ ǙıĲİ 

ǉƾǇİ ıĲǎǈǒİǁǎ Ĳǎυ πǊǆǇυıǋǎǘ ǌα ƿǒİǈ Ĳǆǌ ǁįǈα πǈǇαǌǗĲǆĲα ǌα ǃǏǁıǉİĲαǈ ıĲǎ 

įİǁǄǋα) ǋǈǊƾǋİ Ǆǈα ƿǌα Ĳυǒαǁǎ įİǁǄǋα. ƧǌĲǁǇİĲα, ǋπǎǏİǁ ǌα ǋİǊİĲǀıǎυǋİ ǋǗǌǎ Ĳǈǐ 

Ǌİπǁįİǐ, ǎπǗĲİ įİǌ ǋπǎǏǎǘǋİ ǌα ǋǈǊǀıǎυǋİ Ǆǈα Ĳυǒαǁǎ įİǁǄǋα İφǗıǎǌ İπǈǊƿǄǎυǋİ 

ƿǌα ıυǄǉİǉǏǈǋƿǌǎ υπǎıǘǌǎǊǎ Ĳǎυ πǊǆǇυıǋǎǘ ǋαǐ. Ʈαǈ ıİ αυĲǀ Ĳǆǌ πİǏǁπĲǔıǆ 

Ǘǋǔǐ, İǁǌαǈ įυǌαĲǗ ǗǊİǐ ǎǈ Ǌİπǁįİǐ Ĳǎυ ǎǈǉǈıǋǎǘ ǌα απǎĲİǊƿıǎυǌ Ĳǎǌ πǊǆǇυıǋǗ 

ǉαǈ απǗ αυĲƿǐ İǋİǁǐ ǌα ǋİǊİĲǀıǎυǋİ ǋǗǌǎ ǎǏǈıǋƿǌİǐ, İπǈǊƿǄǎǌĲαǐ Ĳυǒαǁα ƿǌα 

υπǎıǘǌǎǊǎ (Ĳυǒαǁǎ įİǁǄǋα) ǀ įǈαǉǏǁǌǎǌĲαǐ ǎǏǈıǋƿǌİǐ Ǌİπǁįİǐ ǋİ ıυǄǉİǉǏǈǋƿǌα 

ǒαǏαǉĲǆǏǈıĲǈǉƾ (ǋǆ Ĳυǒαǁǎ įİǁǄǋα).   

 Ʒǎ ǋƿǄİǇǎǐ Ĳǎυ įİǁǄǋαĲǎǐ παǁǅİǈ ǉαǇǎǏǈıĲǈǉǗ ǏǗǊǎ ıĲǆǌ αǍǈǎπǈıĲǁα Ĳǔǌ 

ıĲαĲǈıĲǈǉǙǌ απǎĲİǊİıǋƾĲǔǌ. Ʒǎ įİǁǄǋα πǏƿπİǈ ǌα İǁǌαǈ ǋİǄƾǊǎ ǉυǏǁǔǐ ǗĲαǌ α) 

υπƾǏǒİǈ αǌǎǋǎǈǎǄƿǌİǈα ıĲǎǌ πǊǆǇυıǋǗ, ǃ) İπǈǇυǋǎǘǋİ ǋİǄƾǊǆ αǉǏǁǃİǈα 

απǎĲİǊİıǋƾĲǔǌ ǉαǈ Ǆ) ǒǏǆıǈǋǎπǎǈǎǘǋİ πǎǊǘπǊǎǉİǐ ıĲαĲǈıĲǈǉƿǐ αǌαǊǘıİǈǐ.  

 Ƭ įǈαįǈǉαıǁα įǆǋǈǎυǏǄǁαǐ İǌǗǐ įİǁǄǋαĲǎǐ ǎǌǎǋƾǅİĲαǈ įİǈǄǋαĲǎǊǆǓǁα. 

ƪπİǈįǀ Ĳǎ įİǁǄǋα απǎĲİǊİǁ ƿǌα πǎıǎıĲǗ Ĳǎυ πǊǆǇυıǋǎǘ, ǒǏİǈƾǅİĲαǈ ǈįǈαǁĲİǏǆ 

πǏǎıǎǒǀ ǉαǈ ǋİǇǎįǈǉǗĲǆĲα πǏǎǉİǈǋƿǌǎυ αυĲǗ ǌα İǁǌαǈ αǌĲǈπǏǎıǔπİυĲǈǉǗ Ĳǎυ 

πǊǆǇυıǋǎǘ. Ƨǌ Ĳǎ įİǁǄǋα įİǌ İǁǌαǈ αǌĲǈπǏǎıǔπİυĲǈǉǗ Ĳǎυ πǊǆǇυıǋǎǘ, ĲǗĲİ 
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αǌİǍƾǏĲǆĲα απǗ Ĳǎ ǋƿǄİǇǗǐ Ĳǎυ, ǆ ıĲαĲǈıĲǈǉǀ αǌƾǊυıǆ Ǉα ǎįǆǄǀıİǈ ıİ 

ǊαǌǇαıǋƿǌα ıυǋπİǏƾıǋαĲα. 

 

2.2 ƧƵƭΘưƬƷƭƮƧ ƴƪƵƭΓƵƧΦƭƮƧ ưƪƷƵƧ 

 Ʒα αǏǈǇǋǆĲǈǉƾ ǋƿĲǏα ǒαǏαǉĲǆǏǁǅǎυǌ įǈƾφǎǏİǐ ǈįǈǗĲǆĲİǐ Ĳǔǌ įİǈǄǋƾĲǔǌ. Ʒα 

ǃαıǈǉƾ ǋƿĲǏα ǎǋαįǎπǎǈǎǘǌĲαǈ ıİ ĲǏİǈǐ ǉαĲǆǄǎǏǁİǐ: ưƿĲǏα Ǉƿıǆǐ, įǈαıπǎǏƾǐ ǉαǈ 

ıǒǀǋαĲǎǐ ǉαĲαǌǎǋǀǐ (ƴǁǌαǉαǐ 2.1). Ʒα ǋƿĲǏα Ǉƿıǆǐ įǁǌǎυǌ πǊǆǏǎφǎǏǁİǐ πǎυ 

ıǒİĲǁǅǎǌĲαǈ ǋİ Ĳǆ Ǉƿıǆ Ĳǔǌ įİįǎǋƿǌǔǌ Ĳǎυ įİǁǄǋαĲǎǐ, Ĳα ǋƿĲǏα įǈαıπǎǏƾǐ 

İǊƿǄǒǎυǌ πǗıǎ įǈαıǉǎǏπǈıǋƿǌα İǁǌαǈ Ĳα įİįǎǋƿǌα, İǌǙ Ĳα ǋƿĲǏα ıǒǀǋαĲǎǐ 

ǉαĲαǌǎǋǀǐ αφǎǏǎǘǌ Ĳǎ ıǒǀǋα Ĳǆǐ ǉαĲαǌǎǋǀǐ Ĳǔǌ įİįǎǋƿǌǔǌ, įǆǊαįǀ πǗıǎ 

ıυǋǋİĲǏǈǉƾ ǀ αıǘǋǋİĲǏα ǉαĲαǌƿǋǎǌĲαǈ ǎǈ Ĳǈǋƿǐ İǌǗǐ įİǁǄǋαĲǎǐ ǄǘǏǔ απǗ ǉƾπǎǈα 

Ĳǈǋǀ.  

 

ƴǁǌαǉαǐ 2.1. ƨαıǈǉƾ ǋƿĲǏα ǈįǈǎĲǀĲǔǌ įİǁǄǋαĲǎǐ 

ưƿĲǏα Ǉƿıǆǐ ưƿĲǏα įǈαıπǎǏƾǐ 

ưƿıǆ Ĳǈǋǀ (Mean) 

Ʃǈƾǋİıǎǐ (Median) 

ƮǎǏυφǀ (Mode) 

ƴǏǙĲǎ ĲİĲαǏĲǆǋǗǏǈǎ (First quartile) 

ƷǏǁĲo ĲİĲαǏĲǆǋǗǏǈǎ (Third quartile) 

ƩǈαıπǎǏƾ (Variance) 

Ʒυπǈǉǀ απǗǉǊǈıǆ (Standard deviation) 

Ʒυπǈǉǀ απǗǉǊǈıǆ ǋƿıǎυ (Standard 

error of mean) 

ưƿǄǈıĲǆ Ĳǈǋǀ (maximum) 

ƪǊƾǒǈıĲǆ Ĳǈǋǀ (Minimum) 

ƪǌįǎĲİĲαǏĲǆǋǎǏǈαǉǗ İǘǏǎǐ 

(Interquartile range) 

ưƿĲǏα ıǒǀǋαĲǎǐ ǉαĲαǌǎǋǀǐ 

ƶυǌĲİǊİıĲǀǐ αıυǋǋİĲǏǁαǐ (Skewness) ƶυǌĲİǊİıĲǀǐ ǉυǏĲǗĲǆĲαǐ (Kurtosis) 

 

 Ƭ ǋƿıǆ Ĳǈǋǀ (mean ǀ average value) Ĳǎυ įİǁǄǋαĲǎǐ  İǁǌαǈ ǆ Ĳǈǋǀ ǄǘǏǔ 

απǗ Ĳǆǌ ǎπǎǁα ǃǏǁıǉǎǌĲαǈ ıυǄǉİǌĲǏǔǋƿǌİǐ ǎǈ Ĳǈǋƿǐ Ĳǎυ įİǁǄǋαĲǎǐ ǉαǈ ǎǏǁǅİĲαǈ απǗ 

Ĳǆ ıǒƿıǆ: 

 

  x  = (x1 + x2 + ...  + xm)/m 
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Όπǎυ x1, x2, Ζ, xm İǁǌαǈ ǎǈ ǋİĲǏǀıİǈǐ ǉαǈ m Ĳǎ ǋƿǄİǇǎǐ Ĳǎυ įİǁǄǋαĲǎǐ. Γǈα 

παǏƾįİǈǄǋα, İƾǌ İǍİĲƾǅǎυǋİ Ĳǎ ǘǓǎǐ Ĳǔǌ ǋαǇǆĲǙǌ ǋǁαǐ ĲƾǍǆǐ ĲǏǈƾǌĲα αĲǗǋǔǌ ǉαǈ 

ǋİĲǏǀıǎυǋİ ǗǊǎυǐ Ĳǎυǐ ǋαǇǆĲƿǐ, ĲǗĲİ Ĳǎ įİǁǄǋα ǋαǐ ıυǋπǁπĲİǈ ǋİ Ĳǎǌ πǊǆǇυıǋǗ 

ǉαǈ ǈıǎǘĲαǈ ǋİ 30 (ƾǏα m=30), x1 İǁǌαǈ Ĳǎ ǘǓǎǐ Ĳǎυ πǏǙĲǎυ ǋαǇǆĲǀ, x2 Ĳǎ ǘǓǎǐ 

Ĳǎυ įİǘĲİǏǎυΖ x30 Ĳǎ ǘǓǎǐ Ĳǎυ ĲǏǈαǉǎıĲǎǘ ǋαǇǆĲǀ.  

 Ƭ įǈαıπǎǏƾ ǀ įǈαǉǘǋαǌıǆ (variance) ǋαǐ įİǁǒǌİǈ Ĳǆ įǈαıπǎǏƾ Ĳǔǌ ĲǈǋǙǌ 

İǌǗǐ įİǁǄǋαĲǎǐ ǄǘǏǔ απǗ Ĳǆ ǋƿıǆ Ĳǎυ Ĳǈǋǀ ǉαǈ ǎǏǁǅİĲαǈ απǗ Ĳǆ ıǒƿıǆ: 

  Var(x) =  
1

)(...)()( 22
2

2
1 


m

xxxxxx m
 

Ƨǌ ǎǈ Ĳǈǋƿǐ Ĳǆǐ įǈαıπǎǏƾǐ İǁǌαǈ υǓǆǊƿǐ ĲǗĲİ ǎǈ Ĳǈǋƿǐ Ĳǎυ įİǁǄǋαĲǎǐ πǎǈǉǁǊǎυǌ 

ıǆǋαǌĲǈǉƾ ıİ ıǒƿıǆ ǋİ Ĳǆǌ ǋƿıǆ Ĳǈǋǀ. Γǈα παǏƾįİǈǄǋα, İƾǌ ǃǏǎǘǋİ υǓǆǊƿǐ Ĳǈǋƿǐ 

įǈαıπǎǏƾǐ ıĲǎ įİǁǄǋα ǘǓǎυǐ Ĳǔǌ ǋαǇǆĲǙǌ, ıǆǋαǁǌİǈ πǔǐ ǉƾπǎǈǎǈ ǋαǇǆĲƿǐ ǀĲαǌ 

πǎǊǘ ǓǆǊǎǁ ǉαǈ ǉƾπǎǈǎǈ πǎǊǘ ǉǎǌĲǎǁ. ƶĲǆǌ αǌĲǁǇİĲǆ πİǏǁπĲǔıǆ, Ĳǎ ǘǓǎǐ ǗǊǔǌ Ĳǔǌ 

ǋαǇǆĲǙǌ ǀĲαǌ παǏǗǋǎǈǎ ǉαǈ ǉǎǌĲƾ ıĲǆ ǋƿıǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ.  

 Ƭ Ĳυπǈǉǀ απǗǉǊǈıǆ (standard deviation) İǁǌαǈ ǆ ĲİĲǏαǄǔǌǈǉǀ Ǐǁǅα Ĳǆǐ 

įǈαıπǎǏƾǐ ǉαǈ İπǁıǆǐ İǉφǏƾǅİǈ Ĳǆǌ απǗǉǊǈıǆ Ĳǔǌ ǋİĲǏǀıİǔǌ απǗ Ĳǆ ǋƿıǆ Ĳǈǋǀ x . 

 Ƭ įǈƾǋİıǎǐ (median) İǁǌαǈ ǆ ΟǋİıαǁαΠ Ĳǈǋǀ İǌǗǐ įİǁǄǋαĲǎǐ, įǆǊαįǀ ǎǈ ǋǈıƿǐ 

Ĳǈǋƿǐ Ĳǎυ įİǁǄǋαĲǎǐ İǁǌαǈ ǋǈǉǏǗĲİǏİǐ ǀ ǁıİǐ ǋİ Ĳǆ įǈƾǋİıǎ ǉαǈ ǎǈ υπǗǊǎǈπİǐ ǋǈıƿǐ 

ǋİǄαǊǘĲİǏİǐ ǀ ǁıİǐ ǋİ Ĳǆ įǈƾǋİıǎ. ƴǏǎǉİǈǋƿǌǎυ ǌα İǌĲǎπǁıǎυǋİ Ĳǆ įǈƾǋİıǎ, 

πǏƿπİǈ ǌα įǈαĲƾǍǎυǋİ Ĳǈǐ Ĳǈǋƿǐ Ĳǎυ įİǁǄǋαĲǎǐ ǉαĲƾ αǘǍǎυıα ıİǈǏƾ (απǗ Ĳǆ 

ǋǈǉǏǗĲİǏǆ Ĳǈǋǀ πǏǎǐ Ĳǆ ǋİǄαǊǘĲİǏǆ). Γǈα παǏƾįİǈǄǋα, ƿıĲǔ Ĳǎ įİǁǄǋα ǘǓǎυǐ 

πƿǌĲİ ǋαǇǆĲǙǌ Ʃ = {1.53, 1.65, 1.78, 1.84, 1.86}. Ƭ įǈƾǋİıǎǐ İǁǌαǈ ǆ Ĳǈǋǀ 1.78. 

ƧǌĲǁǇİĲα ıĲǎ įİǁǄǋα Ʃ = {1.53, 1.65, 1.78, 1.80, 1.84, 1.86}, ǆ įǈƾǋİıǎǐ 

υπǎǊǎǄǁǅİĲαǈ απǗ Ĳǆ ıǒƿıǆ (1.78 + 1.80)/2=1.79, įǆǊαįǀ πǏǎǉǘπĲİǈ απǗ Ĳǎ ǆǋǈ-

ƾǇǏǎǈıǋα Ĳǔǌ įǘǎ ǋİıαǁǔǌ ĲǈǋǙǌ. Ƭ įǈƾǋİıǎǐ įİǌ İπǆǏİƾǅİĲαǈ απǗ αǉǏαǁİǐ Ĳǈǋƿǐ 

(π.ǒ. İƾǌ ıĲǎ įİǁǄǋα ǋαǐ υπǀǏǒİ ƿǌαǐ ǋαǇǆĲǀǐ ǋİ ǘǓǎǐ 1.35 ǀ ǋİ ǘǓǎǐ 2.10). 

ƠĲıǈ, Ǆǈα Ĳǆǌ πİǏǈǄǏαφǀ įİįǎǋƿǌǔǌ πǎυ İǋφαǌǁǅǎυǌ αǉǏαǁİǐ Ĳǈǋƿǐ πǏǎĲǈǋƾĲαǈ ǔǐ 

ǋƿĲǏǎ Ǉƿıǆǐ απǗ Ĳǆ ǋƿıǆ Ĳǈǋǀ, ǆ ǎπǎǁα İπǆǏİƾǅİĲαǈ πǎǊǘ απǗ αǉǏαǁİǐ Ĳǈǋƿǐ. 

 Ƭ ǉǎǏυφǀ (mode) İǁǌαǈ ǆ ǋƿĲǏǆıǆ ǋİ Ĳǆ ǋİǄαǊǘĲİǏǆ ıυǒǌǗĲǆĲα ıΣ ƿǌα 

įİǁǄǋα. Γǈα παǏƾįİǈǄǋα, ıĲǎ įİǁǄǋα Ʃ = {2, 3, 5, 3, 6, 2, 4, 3} ǆ ǉǎǏυφǀ İǁǌαǈ ǆ 

Ĳǈǋǀ 3.  

 ƴǏǙĲǎ, ĲǏǁĲǎ ĲİĲαǏĲǆǋǗǏǈǎ (First, third quartile) ǉαǈ 

İǌįǎĲİĲαǏĲǆǋǎǏǈαǉǗ İǘǏǎǐ (Interquartile range): ƮƾǇİ įİǁǄǋα ƿǒİǈ ĲǏǁα 

ĲİĲαǏĲǆǋǗǏǈα (quartiles). Ʒǎ πǏǙĲǎ ĲİĲαǏĲǆǋǗǏǈǎ (Q1) İǁǌαǈ ǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ 
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Ǆǈα Ĳǆǌ ǎπǎǁα ǈıǒǘİǈ ǗĲǈ Ĳǎ 25% Ĳǔǌ ĲǈǋǙǌ Ĳǎυ įİǁǄǋαĲǎǐ İǁǌαǈ ǋǈǉǏǗĲİǏİǐ ǀ ǁıİǐ 

ǋİ αυĲǀ. Ʒǎ ĲǏǁĲǎ ĲİĲαǏĲǆǋǗǏǈǎ (Q3) İǁǌαǈ ǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ  Ǆǈα Ĳǆǌ ǎπǎǁα 

ǈıǒǘİǈ ǗĲǈ Ĳǎ 75% Ĳǔǌ ĲǈǋǙǌ Ĳǎυ įİǁǄǋαĲǎǐ İǁǌαǈ ǋǈǉǏǗĲİǏİǐ ǀ ǁıİǐ ǋİ αυĲǀ. Ƭ 

įǈαφǎǏƾ Q3-Q1 ǈıǎǘĲαǈ ǋİ Ĳǎ  İǌįǎĲİĲαǏĲǆǋǎǏǈαǉǗ İǘǏǎǐ. 

 Ƭ Ĳυπǈǉǀ απǗǉǊǈıǆ ǋƿıǎυ (Standard error of mean) υπǎǊǎǄǁǅİĲαǈ απǗ 

Ĳǆ ıǒƿıǆ  

  sm =
m

s
 

Ǘπǎυ s İǁǌαǈ ǆ Ĳυπǈǉǀ απǗǉǊǈıǆ ǉαǈ m Ĳǎ ǋƿǄİǇǎǐ Ĳǎυ įİǁǄǋαĲǎǐ. 

 Ƭ ǋƿǄǈıĲǆ Ĳǈǋǀ (maximum) İǁǌαǈ ǆ ǋƿǄǈıĲǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ. Γǈα 

παǏƾįİǈǄǋα, ıĲǎ įİǁǄǋα ǋİ Ĳα ǘǓǆ ǋαǇǆĲǙǌ Ʃ = {1.53, 1.65, 1.78, 1.84, 

1.86} ǆ ǋƿǄǈıĲǆ Ĳǈǋǀ İǁǌαǈ 1.86. 

 Ƭ İǊƾǒǈıĲǆ Ĳǈǋǀ (minimum) İǁǌαǈ ǆ İǊƾǒǈıĲǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ. Γǈα 

παǏƾįİǈǄǋα, ıĲǎ παǏαπƾǌǔ įİǁǄǋα ǆ İǊƾǒǈıĲǆ Ĳǈǋǀ İǁǌαǈ 1.53. 

 ƶυǌĲİǊİıĲƿǐ αıυǋǋİĲǏǁαǐ (Skewness) ǉαǈ ǉυǏĲǗĲǆĲαǐ (Kurtosis). Όπǔǐ 

Ǉα įǎǘǋİ ıĲǎ ƮİφƾǊαǈǎ 3, Ĳα įİįǎǋƿǌα İǌǗǐ įİǁǄǋαĲǎǐ αǉǎǊǎυǇǎǘǌ ǉƾπǎǈα 

ǉαĲαǌǎǋǀ πǎυ ǋπǎǏİǁ ǌα İǁǌαǈ ıυǋǋİĲǏǈǉǀ ǀ αıǘǋǋİĲǏǆ. Ƴǈ įİǁǉĲİǐ πǎυ 

ǒǏǆıǈǋǎπǎǈǎǘǌĲαǈ Ǆǈα Ĳǎ ıǒǀǋα Ĳǆǐ ǉαĲαǌǎǋǀǐ İǁǌαǈ ǎǈ ıυǌĲİǊİıĲƿǐ αıυǋǋİĲǏǁαǐ 

ǉαǈ ǉυǏĲǗĲǆĲαǐ. Ƴ ıυǌĲİǊİıĲǀǐ αıυǋǋİĲǏǁαǐ ıυǋǃǎǊǁǅİĲαǈ ıυǌǀǇǔǐ ǋİ α3 ǉαǈ ǎ 

ıυǌĲİǊİıĲǀǐ ǉυǏĲǗĲǆĲαǐ ǋİ α4. ΌĲαǌ α3 = 0 Ĳǎ ıǒǀǋα Ĳǆǐ ǉαĲαǌǎǋǀǐ İǁǌαǈ 

ıυǋǋİĲǏǈǉǗ ǔǐ πǏǎǐ Ĳǆ ǋƿıǆ Ĳǈǋǀ, αǌ α3 < 0 ǆ ǉαĲαǌǎǋǀ İǁǌαǈ αıǘǋǋİĲǏǆ πǏǎǐ Ĳα 

αǏǈıĲİǏƾ, įǆǊαįǀ ǎǈ πİǏǈııǗĲİǏİǐ Ĳǈǋƿǐ ǃǏǁıǉǎǌĲαǈ αǏǈıĲİǏƾ Ĳǆǐ ǉǎǏυφǀǐ, İǌǙ αǌ 

α3 > 0 ǆ ǉαĲαǌǎǋǀ İǁǌαǈ αıǘǋǋİĲǏǆ πǏǎǐ Ĳα įİǍǈƾ (ƶǒǀǋα 2.1). 

 

 

ƶǒǀǋα 2.1. ΚαĲαǌοǋƿǐ ǋİ įǈαφοǏİĲǈǉǀ αıυǋǋİĲǏǁα 

 

 ΌĲαǌ α4 = 0 ǆ ǉǎǏυφǀ Ĳǆǐ ǉαĲαǌǎǋǀǐ ǋǎǈƾǅİǈ ǋİ αυĲǀ Ĳǆǐ Ĳυπǈǉƾ ǉαǌǎǌǈǉǀǐ 

ǉαĲαǌǎǋǀǐ (ƮİφƾǊαǈǎ 3). ΌĲαǌ  α4 < 0 ǆ ǉαĲαǌǎǋǀ πǊαĲİǈƾǅİǈ, İǌǙ ǗĲαǌ α4 > 0 ǆ 

ǉαĲαǌǎǋǀ ƿǒİǈ ǎǍİǁα ǉǎǏυφǀ (ƶǒǀǋα 2.2).  

α3>0 

 

α3=0 

 

α3<0 
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ƶǒǀǋα 2.2. ΚαĲαǌοǋƿǐ ǋİ įǈαφοǏİĲǈǉǀ ǉυǏĲǗĲǆĲα 

 

 Ʒα αǏǈǇǋǆĲǈǉƾ πİǏǈǄǏαφǈǉƾ ǋƿĲǏα υπǎǊǎǄǁǅǎǌĲαǈ ǈįǈαǁĲİǏα İǘǉǎǊα ıĲǎ SPSS, 

Ǘπǔǐ Ǉα įǎǘǋİ παǏαǉƾĲǔ.  

 

2.3 ƴƭƱƧƮƪƶ ƶƸƹƱƳƷƬƷƻƱ 

 ƠıĲǔ x1, x2, Ζ, xm ǎǈ Ĳǈǋƿǐ ǋǈαǐ ǋİĲαǃǊǆĲǀǐ x ıΣ ƿǌα įİǁǄǋα. Ƴǌǎǋƾǅǎυǋİ 

ıυǒǌǗĲǆĲα Ĳǆǐ Ĳǈǋǀǐ xi Ĳǎǌ φυıǈǉǗ αǏǈǇǋǗ ǌi πǎυ įİǁǒǌİǈ πǗıİǐ φǎǏƿǐ 

İπαǌαǊαǋǃƾǌİĲαǈ ǆ Ĳǈǋǀ xi ıĲǎ įİǁǄǋα. Ƨǌ v =  v1 + v2 + Ζ + vm, ĲǗĲİ ǎ ǊǗǄǎǐ 

  
ǌ
ǌi

if    

ǎǌǎǋƾǅİĲαǈ ıǒİĲǈǉǀ ıυǒǌǗĲǆĲα Ĳǆǐ Ĳǈǋǀǐ xi. Γǈα παǏƾįİǈǄǋα, ƿıĲǔ Ĳǎ įİǁǄǋα 

Ʃ={2, 5, 3, 5, 8, 9, 6, 2, 5, 8, 7}. Ƭ ıυǒǌǗĲǆĲα Ĳǆǐ Ĳǈǋǀǐ 5 ǈıǎǘĲαǈ ǋİ:  

f5= 
11

3
 İπİǈįǀ İǋφαǌǁǅİĲαǈ ĲǏİǈǐ φǎǏƿǐ ıİ ƿǌα ıǘǌǎǊǎ 11 ĲǈǋǙǌ. 

 ΌĲαǌ Ĳǎ πǊǀǇǎǐ Ĳǔǌ ĲǈǋǙǌ Ĳǎυ įİǁǄǋαĲǎǐ İǁǌαǈ ǋİǄƾǊǎ ǉαǈ ǉυǏǁǔǐ ǗĲαǌ ǆ 

ǋİĲαǃǊǆĲǀ x İǁǌαǈ ıυǌİǒǀǐ, įǆǊαįǀ ǋπǎǏİǁ ǌα πƾǏİǈ ǋǈα ǎπǎǈαįǀπǎĲİ Ĳǈǋǀ ıĲǎ 

πİįǁǎ ǎǏǈıǋǎǘ Ĳǆǐ (Ǆǈα παǏƾįİǈǄǋα, Ĳǎ ǘǓǎǐ ǉαǈ Ĳǎ ǃƾǏǎǐ İǁǌαǈ ıυǌİǒİǁǐ 

ǋİĲαǃǊǆĲƿǐ, İǌǙ Ĳα įǈαǉǎıǋǆĲǈǉƾ ǋǎĲǁǃα Ĳǆǐ ǉİǏαǋǈǉǀǐ įİǌ İǁǌαǈ ıυǌİǒǀǐ 

ǋİĲαǃǊǆĲǀ), ǎǈ ıυǒǌǗĲǆĲİǐ ǎǏǁǅǎǌĲαǈ ıİ ǋǈα πİǏǈǎǒǀ ĲǈǋǙǌ πǎυ ǎǌǎǋƾǅİĲαǈ ǉǊƾıǆ. 

ƶυǄǉİǉǏǈǋƿǌα αǌ xmin ǉαǈ xmax İǁǌαǈ ǆ İǊƾǒǈıĲǆ ǉαǈ ǆ ǋƿǄǈıĲǆ Ĳǈǋǀ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ 

x ıĲǎ įİǁǄǋα, įǈαǈǏǎǘǋİ Ĳǎ įǈƾıĲǆǋα xmax - xmin ıİ k υπǎįǈαıĲǀǋαĲα πǎυ 

ǎǌǎǋƾǅǎǌĲαǈ ǉǊƾıİǈǐ ǉαǈ ıİ ǉƾǇİ ǉǊƾıǆ υπǎǊǎǄǁǅǎυǋİ Ĳǎ ıǘǌǎǊǎ Ĳǔǌ ĲǈǋǙǌ Ĳǎυ 

įİǁǄǋαĲǎǐ πǎυ αǌǀǉǎυǌ ıΣ αυĲǀ. Ƭ πǎıǗĲǆĲα αυĲǀ İǁǌαǈ ǆ ıυǒǌǗĲǆĲα Ĳǆǐ ǉǊƾıǆǐ.  

 Γǈα παǏƾįİǈǄǋα, ƿǒǎυǋİ Ĳǎ įİǁǄǋα ǆǊǈǉǈǙǌ Ĳǔǌ υπαǊǊǀǊǔǌ ǋǈαǐ İĲαǈǏİǁαǐ: 

Ʃ={28, 36, 22, 41, 27, 50, 32, 29, 42, 29, 25, 38, 36, 45, 27, 29, 32, 39, 47, 

33, 53, 33, 31, 40, 20, 34, 37, 29, 33, 27, 39, 37, 44, 26, 43, 26, 36, 34, 49, 

36, 26, 31, 28, 59, 30, 28, 30, 34, 28, 24}  

α4<0 

 

α4=0 

 

α4>0 
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ǉαǈ ǇƿǊǎυǋİ ǌα Ĳǎ ǎǋαįǎπǎǈǀıǎυǋİ ıİ 8 ǉǊƾıİǈǐ. ƶĲǎ įİǁǄǋα αυĲǗ ǆ ǋǈǉǏǗĲİǏǆ 

παǏαĲǀǏǆıǆ İǁǌαǈ Ĳǎ 20 ǉαǈ ǆ ǋİǄαǊǘĲİǏǆ Ĳǎ 59. ƳπǗĲİ İφαǏǋǗǅǎǌĲαǐ Ĳǎǌ 

παǏαπƾǌǔ Ĳǘπǎ ƿǒǎυǋİ: 5
8

2059  . ƠĲıǈ, Ĳǎ πǊƾĲǎǐ ǉƾǇİ ǉǊƾıǆǐ İǁǌαǈ 5, ǎπǗĲİ 

ǎǈ ǉǊƾıİǈǐ ǋαǐ Ǉα İǁǌαǈ ǎǈ İǍǀǐ: 20-25, 25-30, 30-35, 35-40, 40-45, 45-50, 50-

55, 55-60. ƶĲǆǌ πǏǙĲǆ ǉǊƾıǆ αǌǀǉǎυǌ ǎǈ Ĳǈǋƿǐ απǗ 20 ƿǔǐ 24, ıĲǆ įİǘĲİǏǆ ǎǈ 

Ĳǈǋƿǐ απǗ 25 ƿǔǐ 29 ǉ.ǎ.ǉ. ƶυǌİπǙǐ, ǉαĲαǊǀǄǎυǋİ ǋİ Ĳǎǌ ƴǁǌαǉα 2.2. 

 

ƴǁǌαǉαǐ 2.2. ƮǊƾıİǈǐ ǉαǈ αǌĲǁıĲǎǈǒİǐ ıυǒǌǗĲǆĲİǐ Ĳǎυ παǏαįİǁǄǋαĲǎǐ 

ƮǊƾıİǈǐ 

20-25 

25-30 

30-35 

35-40 

40-45 

45-50 

50-55 

55-60 

ƶυǒǌǗĲǆĲα 

3 

15 

12 

9 

5 

3 

2 

1 

 

 

2.4 ƸƴƳƯƳΓƭƶưƳƶ ƶƷƧƷƭƶƷƭƮƻƱ ưƪƷƵƻƱ ƶƸƱƪƹƻƱ ưƪƷƧƨƯƬƷƻƱ 

 Γǈα ǌα υπǎǊǎǄǁıǎυǋİ ǋİ Ĳǎ SPSS Ĳα ıĲαĲǈıĲǈǉƾ ǋƿĲǏα ǋǈαǐ scale ǋİĲαǃǊǆĲǀǐ 

(πǎıǎĲǈǉǀ, ıυǌİǒǀǐ ǋİĲαǃǊǆĲǀ) αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα: Analyze  

Descriptive Statistics  Descriptives ǉαǈ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Descriptives 

İπǈǊƿǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ πǎυ ǇƿǊǎυǋİ ǌα αǌαǊǘıǎυǋİ ǉƾǌǎǌĲαǐ ǉǊǈǉ ıĲǆ 

ǋİĲαǃǊǆĲǀ αυĲǀ ǉαǈ ǉǊǈǉ ıĲǎ ǃƿǊǎǐ . ưİ ǉǊǈǉ ıĲǎ Options αǌǎǁǄİǈ Ĳǎ παǏƾǇυǏǎ 

Descriptives: Options Ǘπǎυ ǋπǎǏǎǘǋİ ǌα İπǈǊƿǍǎυǋİ Ĳα ǋƿĲǏα πǎυ ǇƿǊǎυǋİ ǌα 

υπǎǊǎǄǈıĲǎǘǌ (ƶǒǀǋα 2.3-αǏǈıĲİǏƾ). ƴαǏαĲǆǏǎǘǋİ ǗĲǈ αυĲƾ İǁǌαǈ ıǒİĲǈǉƾ ǊǁǄα. 

ƴİǏǈııǗĲİǏα ıĲαĲǈıĲǈǉƾ ǋƿĲǏα ǋπǎǏǎǘǋİ ǌα υπǎǊǎǄǁıǎυǋİ ǋƿıǔ Ĳǆǐ įǈαįǈǉαıǁαǐ 

Analyze  Descriptive Statistics  Frequencies. ƶĲǆ įǈαįǈǉαıǁα αυĲǀ ǉƾǌǎυǋİ 

ǉǊǈǉ ıĲǎ Statistics ǉαǈ İπǈǊƿǄǎυǋİ Ĳα ǋƿĲǏα πǎυ ǇƿǊǎυǋİ απǗ Ĳǎ παǏƾǇυǏǎ 

Frequencies: Statistics (ƶǒǀǋα 2.3-įİǍǈƾ).  
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ƶǒǀǋα 2.3. Ʒα παǏƾǇυǏα įǈαǊǗǄǎυ Desciptives: Options ǉαǈ 

Frequencies:Statistics 

ƴαǏƾįİǈǄǋα  

 Ʊα υπǎǊǎǄǈıĲİǁ ǆ ǋƿıǆ Ĳǈǋǀ, ǆ Ĳυπǈǉǀ απǗǉǊǈıǆ, ǆ Ĳυπǈǉǀ απǗǉǊǈıǆ Ĳǎυ 
ǋƿıǎυ (S.ƪ. mean), Ĳα ıǆǋİǁα Quartiles, ǆ įǈƾǋİıǎǐ, ǆ ǉǎǏυφǀ, ǆ ǉǘǏĲǔıǆ ǉαǈ ǆ 
αıυǋǋİĲǏǁα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ height Ĳǔǌ įİįǎǋƿǌǔǌ Ĳǎυ αǏǒİǁǎυ osteological 

data.sav. 

 ƧǌǎǁǄǎυǋİ Ĳǎ αǏǒİǁǎ osteological data.sav ǉαǈ αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα 
Analyze  Descriptive Statistics  Frequencies, İπİǈįǀ ǎǈ πǎıǗĲǆĲİǐ πǎυ ǇƿǊǎυǋİ 
ǌα υπǎǊǎǄǁıǎυǋİ ǃǏǁıǉǎǌĲαǈ ǗǊİǐ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Frequencies: Statistics. 

ƠĲıǈ ıĲǎ παǏƾǇυǏǎ Frequencies πǎυ αǌǎǁǄİǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǆ ǋİĲαǃǊǆĲǀ salary 

ǉαǈ ǉǊǈǉ ıĲǎ ǃƿǊǎǐ . ƪπǁıǆǐ, απİǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ İπǈǊǎǄǀ Display frequency 

tables ǉαǈ ǋİ ǉǊǈǉ ıĲǎ Statistics İπǈǊƿǄǎυǋİ Ĳǈǐ πǎıǗĲǆĲİǐ πǎυ ǇƿǊǎυǋİ ǌα 
υπǎǊǎǄǈıĲǎǘǌ. ƶĲǆ ıυǌƿǒİǈα ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ΟΚ. Ʒα απǎĲİǊƿıǋαĲα 
πǎυ παǁǏǌǎυǋİ įǁǌǎǌĲαǈ ıĲǎ ƶǒǀǋα 2.4. ƶĲǎ ıǒǀǋα αυĲǗ Ĳα ıǆǋİǁα quartiles  İǁǌαǈ 
Ĳα percentiles 25 ǉαǈ 75.  
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ƶǒǀǋα 2.4. ƴαǏƾǇυǏǎ απǎĲİǊİıǋƾĲǔǌ  
 

2.5 ƸƴƳƯƳΓƭƶưƳƶ ƶƸƹƱƳƷƬƷƻƱ 

 ΌĲαǌ ǋǈα ǋİĲαǃǊǆĲǀ İǁǌαǈ nominal ǀ ordinal įİǌ ǋπǎǏǎǘǌ ǌα υπǎǊǎǄǈıĲǎǘǌ 

Ĳα παǏαπƾǌǔ ıĲαĲǈıĲǈǉƾ ǋƿĲǏα. ƶΣ αυĲǀ Ĳǆǌ πİǏǁπĲǔıǆ υπǎǊǎǄǁǅǎǌĲαǈ ǋǗǌǎ 

ıυǒǌǗĲǆĲİǐ, įǆǊαįǀ Ĳα πǎıǎıĲƾ İǋφƾǌǈıǆǐ Ĳǔǌ įǈαφǗǏǔǌ ĲǈǋǙǌ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ. 

Ƭ πǎǏİǁα πǎυ αǉǎǊǎυǇǎǘǋİ İǁǌαǈ: Analyze  Descriptive Statistics  Frequencies. 

ƪπǈǊƿǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ πǎυ ǋİǊİĲƾǋİ, İǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ İπǈǊǎǄǀ Display 

frequency tables ǉαǈ ǋİ ǉǊǈǉ ıĲǎ Statistics απİǌİǏǄǎπǎǈǎǘǋİ ǗǊİǐ Ĳǈǐ İπǈǊǎǄƿǐ. 

 

ƴαǏƾįİǈǄǋα  

 Ʊα υπǎǊǎǄǈıĲǎǘǌ ǎǈ ıυǒǌǗĲǆĲİǐ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ arthritis ıĲǎ αǏǒİǁǎ 

osteological data.sav. 
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 ưİ αǌǎǈǉĲǗ Ĳǎ αǏǒİǁǎ osteological data.sav αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα 

Analyze  Descriptive Statistics  Frequencies ǉαǈ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ 

Frequencies ǉƾǌǎυǋİ ǉǊǈǉ ıĲǆ ǋİĲαǃǊǆĲǀ hand arthritis ǉαǈ ǉǊǈǉ ıĲǎ ǃƿǊǎǐ . 

ƪǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ İπǈǊǎǄǀ Display frequency tables ǉαǈ ıĲǎ Statistics 

απİǌİǏǄǎπǎǈǎǘǋİ ǗǊİǐ Ĳǈǐ İπǈǊǎǄƿǐ. Ʒǎ αǏǒİǁǎ απǎĲİǊİıǋƾĲǔǌ πǎυ παǁǏǌǎυǋİ 

įǁǌİĲαǈ ıĲǎ ƶǒǀǋα 2.5. ƧπǗ Ĳǎǌ πǁǌαǉα απǎĲİǊİıǋƾĲǔǌ παǏαĲǆǏǎǘǋİ Ǆǈα 

παǏƾįİǈǄǋα ǗĲǈ Ĳǎ 70% Ĳǔǌ αĲǗǋǔǌ İǁǒαǌ αǏǇǏǁĲǈįα ıĲα įǘǎ πǏǙĲα İπǁπİįα, İǌǙ 

ankylosis ǋǗǌǎ Ĳǎ 4%.  

 

 

 

ƶǒǀǋα 2.5. ƴαǏƾǇυǏǎ απǎĲİǊİıǋƾĲǔǌ 

 

2.6 ưƪΘƳƩƳƭ ΓƵƧΦƭƮƬƶ ƴƧƵƳƸƶƭƧƶƬƶ ƩƪƩƳưƪƱƻƱ 

 ƸπƾǏǒǎυǌ αǏǉİĲǎǁ Ĳǘπǎǈ ǄǏαφǈǉǙǌ παǏαıĲƾıİǔǌ Ǆǈα Ĳǆǌ παǏǎυıǁαıǆ 

ıĲαĲǈıĲǈǉǙǌ įİįǎǋƿǌǔǌ. Ƴǈ πǈǎ ǃαıǈǉǎǁ İǁǌαǈ Ĳα α) ǏαǃįǎǄǏƾǋǋαĲα (bar charts), 

ǃ) ǉυǉǊǈǉƾ įǈαǄǏƾǋǋαĲα (pie charts), Ǆ) ǈıĲǎǄǏƾǋǋαĲα (histograms) ǉαǈ į) 

ǇǆǉǎǄǏƾǋǋαĲα (boxplots). Ƴǈ įǘǎ πǏǙĲǎǈ Ĳǘπǎǈ ǄǏαφǈǉǙǌ παǏαıĲƾıİǔǌ 
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ǒǏǆıǈǋǎπǎǈǎǘǌĲαǈ ǗĲαǌ ǆ ǋİĲαǃǊǆĲǀ İǁǌαǈ πǎǈǎĲǈǉǀ (scale), İǌǙ ǎǈ įǘǎ ĲİǊİυĲαǁǎǈ 

Ĳǘπǎǈ ǗĲαǌ ƿǒǎυǋİ πǎıǎĲǈǉƾ įİįǎǋƿǌα (nominal ǉαǈ ordinal ǋİĲαǃǊǆĲƿǐ). 

 

 Ƭ πİǏǈǄǏαφǈǉǀ ıĲαĲǈıĲǈǉǀ ıǒİĲǁǅİĲαǈ ǋǗǌǎ ǋİ ǈıĲǎǄǏƾǋǋαĲα (histograms), 

ǏαǃįǎǄǏƾǋǋαĲα (bars) ǉαǈ ǉυǉǊǈǉƾ įǈαǄǏƾǋǋαĲα (pie). Ƴǈ ǄǏαφǈǉƿǐ αυĲƿǐ 

παǏαıĲƾıİǈǐ İǋφαǌǁǅǎǌĲαǈ ıĲǎ αǏǒİǁǎ απǎĲİǊİıǋƾĲǔǌ αǌ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ 

Frequencies ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Charts ǉαǈ İπǈǊƿǍǎυǋİ Ĳǎ ǉαĲƾǊǊǆǊǎ ǄǏƾφǆǋα 

(ƶǒǀǋα 2.6). ƪǌαǊǊαǉĲǈǉƾ, ǄǏαφǈǉƿǐ παǏαıĲƾıİǈǐ ǋπǎǏǎǘǌ ǌα Ǆǁǌǎυǌ ǋƿıǔ Ĳǆǐ 

įǈαįǈǉαıǁαǐ Graphs  Bar (Pie or Histogram), Ǘπǔǐ İǍİĲƾǅİĲαǈ ıĲǎ παǏαǉƾĲǔ 

παǏƾįİǈǄǋα.  

 

 

 
ƶǒǀǋα 2.6. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Frequencies:Charts 

 

α) ƵαǃįǗǄǏαǋǋα (bar chart) 

 Ʒǎ ǏαǃįǗǄǏαǋǋα ıǒǆǋαĲǁǅİĲαǈ ǋİ ǃƾıǆ Ĳǎǌ πǁǌαǉα ıυǒǌǎĲǀĲǔǌ ǋǈαǐ 

πǎǈǎĲǈǉǀǐ ǋİĲαǃǊǆĲǀǐ x. ƶĲǎǌ ǎǏǈǅǗǌĲǈǎ ƾǍǎǌα ĲǎπǎǇİĲǎǘǌĲαǈ ǈıαπƿǒǎǌĲα Ĳα 

ıĲǎǈǒİǁα Ĳǎυ įİǁǄǋαĲǎǐ ǉαǈ ıİ ǉƾǇİ ıĲǎǈǒİǁǎ αǌĲǈıĲǎǈǒİǁ ǋǈα ǎǏǇǎǄǙǌǈα ıĲǀǊǆ ǋİ 

ǘǓǎǐ ǁıǎ ǋİ Ĳǆ ıυǒǌǗĲǆĲα Ĳǎυ ıĲǎǈǒİǁǎυ. 

 

ƴαǏƾįİǈǄǋα  

 Ʊα Ǆǁǌİǈ Ĳǎ ǏαǃįǗǄǏαǋǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ hand arthritis Ĳǎυ αǏǒİǁǎυ 

osteological data.sav. 
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 α) Γǈα ǌα ǉαĲαıǉİυƾıǎυǋİ Ĳǎ ǏαǃįǗǄǏαǋǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ arthritis 

αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα Graphs  Legacy Dialogs  Bar ǉαǈ ıĲǎ παǏƾǇυǏǎ 

įǈαǊǗǄǎυ İπǈǊƿǄǎυǋİ Simple ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Define (ƶǒǀǋα 2.7). ƶĲǎ ǌƿǎ 

παǏƾǇυǏǎ įǈαǊǗǄǎυ πǎυ αǌǎǁǄİǈ İπǈǊƿǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ arthritis Ĳǆǌ ǎπǎǁα 

ıĲƿǊǌǎυǋİ ıĲǎ πǊαǁıǈǎ Category Axis. ƪπǁıǆǐ απǗ Ĳǎ Bars Represent İπǈǊƿǄǎυǋİ 

Ĳǎǌ ƾǍǎǌα Ĳǔǌ y. ƶυǌǀǇǔǐ İπǈǊƿǄǎυǋİ Ĳǎ N of cases ǀ Ĳǎ % of cases. ƶĲǆǌ πǏǙĲǆ 

πİǏǁπĲǔıǆ Ĳǎ ǘǓǎǐ Ĳǆǐ ǉƾǇİ Ǐƾǃįǎυ Ǉα İǁǌαǈ αǌƾǊǎǄǎ Ĳǎυ αǏǈǇǋǎǘ Ĳǔǌ 

πİǏǈπĲǙıİǔǌ πǎυ αǌαπαǏǈıĲƾ, İǌǙ ıĲǆ įİǘĲİǏǆ πİǏǁπĲǔıǆ αǌƾǊǎǄǎ Ĳǎυ 

İǉαĲǎıĲǈαǁǎυ πǎıǎıĲǎǘ Ĳǔǌ πİǏǈπĲǙıİǔǌ πǎυ αǌαπαǏǈıĲƾ. ưİ ǉǊǈǉ ıĲǎ ΟΚ 

παǁǏǌǎυǋİ Ĳǎ ƶǒǀǋα 2.8. 

 

 

 
ƶǒǀǋα 2.7. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Bar Charts 
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ƶǒǀǋα 2.8. Ʒǎ ǏαǃįǗǄǏαǋǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ hand arthritis 

 

ǃ) ƮυǉǊǈǉǗ įǈƾǄǏαǋǋα (piechart) 

 Ʒǎ įǈƾǄǏαǋǋα αυĲǗ İǁǌαǈ ƿǌαǐ ǉυǉǊǈǉǗǐ įǁıǉǎǐ ǒǔǏǈıǋƿǌǎǐ ıİ Ĳǎǋİǁǐ. ƮƾǇİ 

Ĳǎǋƿαǐ İǉφǏƾǅİǈ ƿǌα ıĲǎǈǒİǁǎ Ĳǎυ įİǁǄǋαĲǎǐ ǉαǈ ƿǒİǈ İǋǃαįǗ αǌƾǊǎǄǎ πǏǎǐ Ĳǆ 

ıυǒǌǗĲǆĲα Ĳǎυ ıĲǎǈǒİǁǎυ. Γǈα Ĳǎ ǉυǉǊǈǉǗ ǄǏƾφǆǋα İǏǄαǅǗǋαıĲİ αǌƾǊǎǄα. ƧπǗ Ĳǎ 

Graphs  Legacy Dialogs  Pie ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ İπǈǊƿǄǎυǋİ Summaries 

of groups of cases ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Define. Ʒǎ ǌƿǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ 

ıυǋπǊǆǏǙǌİĲαǈ Ǘπǔǐ ǉαǈ ıĲǆǌ πǏǎǆǄǎǘǋİǌǆ πİǏǁπĲǔıǆ, įǆǊαįǀ ǋİĲαφƿǏǎυǋİ Ĳǆ 

ǋİĲαǃǊǆĲǀ πǎυ ǇƿǊǎυǋİ ǌα ǋİǊİĲǀıǎυǋİ ıĲǎ πǊαǁıǈǎ Define Slices by ǉαǈ 

İπǈǊƿǄǎυǋİ ıυǌǀǇǔǐ Ĳǎ N of cases. 

 ƶĲǎ ƶǒǀǋα 2.9 įǁǌİĲαǈ Ĳǎ ǉυǉǊǈǉǗ įǈƾǄǏαǋǋα πǎυ αǌĲǈıĲǎǈǒİǁ ıĲǆ ǋİĲαǃǊǆĲǀ 

lumbar vertebrae osteophytosis. 
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ƶǒǀǋα 2.9. ƮυǉǊǈǉǗ įǈƾǄǏαǋǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ lumbar vertebrae osteophytosis 

 

 

Ǆ) ƭıĲǗǄǏαǋǋα (histogram) 

 ƪǁǌαǈ αǌĲǁıĲǎǈǒǎ Ĳǎυ ǏαǃįǎǄǏƾǋǋαĲǎǐ, ǋǗǌǎ πǎυ ıĲǎǌ ǎǏǈǅǗǌĲǈǎ ƾǍǎǌα 

ĲǎπǎǇİĲǎǘǋİ Ǘǒǈ Ĳα ıĲǎǈǒİǁα Ĳǎυ įİǁǄǋαĲǎǐ αǊǊƾ Ĳǈǐ ǉǊƾıİǈǐ πǎυ įǆǋǈǎυǏǄǀıαǋİ. 

Ơǒİǈ πǏǎĲαǇİǁ ǎ αǏǈǇǋǗǐ Ĳǔǌ ǉǊƾıİǔǌ ǌα ǉυǋαǁǌİĲαǈ ǋİĲαǍǘ 5 ǉαǈ 25 αǌƾǊǎǄα ǋİ 

Ĳǎ ǋƿǄİǇǎǐ Ĳǎυ įİǁǄǋαĲǎǐ. ưǈα ƾǊǊǆ πǏǗĲαıǆ İǁǌαǈ ǎ αǏǈǇǋǗǐ Ĳǔǌ ǉǊƾıİǔǌ ǌα 

İǁǌαǈ ǁıǎǐ ǋİ Ĳǆǌ ĲİĲǏαǄǔǌǈǉǀ Ǐǁǅα Ĳǔǌ ĲǈǋǙǌ Ĳǎυ įİǁǄǋαĲǎǐ. ƶĲǎ SPSS Ǘǋǔǐ ǎ 

αǏǈǇǋǗǐ Ĳǔǌ ǉǊƾıİǔǌ υπǎǊǎǄǁǅİĲαǈ απǗ Ĳǎ πǏǗǄǏαǋǋα ĲαυĲǗǒǏǎǌα ǋİ Ĳǆǌ 

įǆǋǈǎυǏǄǁα Ĳǎυ ǈıĲǎǄǏƾǋǋαĲǎǐ.   

 

ƴαǏƾįİǈǄǋα  

 Ʊα Ǆǁǌİǈ Ĳǎ ǈıĲǗǄǏαǋǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ body mass Ĳǎυ αǏǒİǁǎυ osteological 

data.sav. 

 

 ƷǎǌǁǅİĲαǈ ǉαǈ πƾǊǈ ǗĲǈ Ĳα ǈıĲǎǄǏƾǋǋαĲα αφǎǏǎǘǌ scale ǋİĲαǃǊǆĲƿǐ, İǌǙ Ĳα 

ǏαǃįǎǄǏƾǋǋαĲα ǉαǈ Ĳα ǉυǉǊǈǉƾ ǄǏαφǀǋαĲα nominal ǉαǈ ordinal ǋİĲαǃǊǆĲƿǐ. Γǈα ǌα 

ǉαĲαıǉİυƾıǎυǋİ Ĳǎ ǈıĲǗǄǏαǋǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ body mass αǉǎǊǎυǇǎǘǋİ Ĳǆ 

įǈαįǈǉαıǁα Graphs  Legacy Dialogs  Histogram. ƶĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ 

İπǈǊƿǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ body mass ǉαǈ İǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ İπǈǊǎǄǀ Display 

normal curve (ƶǒǀǋα 2.10). H ƿǌǌǎǈα ǉαǈ ǆ ıǆǋαıǁα Ĳǆǐ ǉαǌǎǌǈǉǀǐ ǉαǋπǘǊǆǐ, 
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įǆǊαįǀ Ĳǆǐ ǉαǋπǘǊǆǐ Ĳǆǐ ǉαǌǎǌǈǉǀǐ ǉαĲαǌǎǋǀǐ, Ǉα İǍİĲαıǇİǁ ıĲǎ İπǗǋİǌǎ 

ǉİφƾǊαǈǎ. ưİ ǉǊǈǉ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳǎ ǈıĲǗǄǏαǋǋα Ĳǎυ ƶǒǀǋαĲǎǐ 2.11.  

 

 

ƶǒǀǋα 2.10. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Histogram 

 

 

ƶǒǀǋα 2.11. Ʒǎ ǈıĲǗǄǏαǋǋα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ body mass 
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 Ʒα ǈıĲǎǄǏƾǋǋαĲα Ǆİǌǈǉƾ ǋαǐ įİǁǒǌǎυǌ İπǎπĲǈǉƾ πǙǐ ǉαĲαǌƿǋǎǌĲαǈ ǎǈ Ĳǈǋƿǐ 

İǌǗǐ įİǁǄǋαĲǎǐ ǄǘǏǔ απǗ Ĳǆ ǋƿıǆ Ĳǈǋǀ ǀ Ĳǆǌ ǉǎǏυφǀ. Όǋǔǐ ǗĲαǌ Ĳǎ įİǁǄǋα İǁǌαǈ 

ıǒİĲǈǉƾ ǋǈǉǏǗ, ǆ İǈǉǗǌα ǋπǎǏİǁ ǌα İǁǌαǈ πǊαıǋαĲǈǉǀ. ƠĲıǈ ıĲǎ ƶǒǀǋα 2.11 

παǏαĲǆǏǎǘǋİ ǗĲǈ Ĳα įİįǎǋƿǌα φαǁǌİĲαǈ ǌα αǉǎǊǎυǇǎǘǌ įǘǎ ǉαĲαǌǎǋƿǐ. ƧυĲǗ 

ǋπǎǏİǁ ǌα ǎφİǁǊİĲαǈ ıĲǎ ǄİǄǎǌǗǐ ǗĲǈ Ĳǎ įİǁǄǋα πİǏǈƿǒİǈ Ĳǈǐ Ĳǈǋƿǐ Ĳǎυ ǃƾǏǎυǐ 

(İǉĲǈǋǙǋİǌǎυ) ĲǗıǎ Ĳǔǌ αǌįǏǙǌ Ǘıǎ ǉαǈ Ĳǔǌ ǄυǌαǈǉǙǌ. ưπǎǏİǁ Ǘǋǔǐ ǆ İǈǉǗǌα 

Ĳǎυ ƶǒǀǋαĲǎǐ 2.11 ǌα İǁǌαǈ ǉαǈ παǏαπǊαǌǆĲǈǉǀ İπİǈįǀ Ĳǎ įİǁǄǋα İǁǌαǈ ıǒİĲǈǉƾ 

ǋǈǉǏǗ. 

 Γǈα ǌα İǍİĲƾıǎυǋİ Ĳǆǌ πǏǙĲǆ πİǏǁπĲǔıǆ Ǎαǌαǉƾǌǎυǋİ Ĳǎ ǈıĲǗǄǏαǋǋα, Ǘǋǔǐ 

αυĲǀ Ĳǆ φǎǏƾ ıĲǎ πǊαǁıǈǎ Histogram İǈıƾǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ sex ıĲǎ πİįǁǎ Panel 

by Rows (ƶǒǀǋα 2.12). ưİ αυĲǀ Ĳǆǌ İπǈǊǎǄǀ Ǉα Ǆǁǌǎυǌ įǘǎ ǈıĲǎǄǏƾǋǋαĲα, ƿǌα 

Ǆǈα Ĳǎυǐ ƾǌįǏİǐ ǉαǈ ƿǌα Ǆǈα Ĳǈǐ Ǆυǌαǁǉİǐ (ƶǒǀǋα 2.13).     

 

 

ƶǒǀǋα 2.12. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Histogram 
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ƶǒǀǋα 2.13. ƭıĲǎǄǏƾǋǋαĲα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ body mass αǌƾǊǎǄα ǋİ Ĳǎ φǘǊǊǎ 

 

 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ πǏƾǄǋαĲǈ υπƾǏǒǎυǌ įǘǎ įǈαφǎǏİĲǈǉƿǐ ǉαĲαǌǎǋƿǐ, Ǘǋǔǐ ǉαǈ 

πƾǊǈ ǊǗǄǔ Ĳǎυ ǋǈǉǏǎǘ ǋİǄƿǇǎυǐ Ĳǎυ įİǁǄǋαĲǎǐ ǆ İǈǉǗǌα Ĳǔǌ ǈıĲǎǄǏαǋǋƾĲǔǌ įİǌ 

İǁǌαǈ ǉαǊǀ.  

 

į) ΘǆǉǗǄǏαǋǋα (boxplot) 

 Ʒǎ ǇǆǉǗǄǏαǋǋα απαǏĲǁǅİĲαǈ απǗ ƿǌα ǎǏǇǎǄǙǌǈǎ ǋİ įǘǎ ǉİǏαǁİǐ, ǋǁα ıĲǆǌ 

ǉƾĲǔ ǃƾıǆ Ĳǎυ ǎǏǇǎǄǔǌǁǎυ ǉαǈ ǋǁα ıĲǆǌ İπƾǌǔ ǃƾıǆ Ĳǎυ (ƶǒǀǋα 2.14). Ƭ ǉƾĲǔ 

ǃƾıǆ Ĳǎυ ǎǏǇǎǄǔǌǁǎυ ǃǏǁıǉİĲαǈ ıĲǎ Q1 (πǏǙĲǎ ĲİĲαǏĲǆǋǗǏǈǎ) ǉαǈ ǆ İπƾǌǔ ıĲǎ Q3 

(ĲǏǁĲǎ ĲİĲαǏĲǆǋǗǏǈǎ). Ƭ įǈƾǋİıǎǐ αǌαπαǏǁıĲαĲαǈ ǋİ ƿǌα İυǇǘǄǏαǋǋǎ ǎǏǈǅǗǌĲǈǎ 

Ĳǋǀǋα ıĲǎ İıǔĲİǏǈǉǗ Ĳǎυ ǎǏǇǎǄǔǌǁǎυ. Ƴǈ ǉİǏαǁİǐ İǉĲİǁǌǎǌĲαǈ ǋƿǒǏǈ Ĳǈǐ ǎǏǈαǉƿǐ 

Ĳǈǋƿǐ πǎυ ǋπǎǏİǁ ǌα İǁǌαǈ: α) ǆ ǋƿǄǈıĲǆ ǉαǈ ǆ İǊƾǒǈıĲǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ, ǃ) ǆ 

ǋİǄαǊǘĲİǏǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ πǎυ İǁǌαǈ ǋǈǉǏǗĲİǏǆ ǀ ǁıǆ απǗ Q3 + 1.5(Q3 - Q1) 

ǉαǈ ǆ ǋǈǉǏǗĲİǏǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ πǎυ İǁǌαǈ ǋİǄαǊǘĲİǏǆ ǀ ǁıǆ απǗ Q1 Ν 1.5(Q3 - 

Q1), Ǆ) ǆ ǋİǄαǊǘĲİǏǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ πǎυ İǁǌαǈ ǋǈǉǏǗĲİǏǆ ǀ ǁıǆ απǗ Q3 + 3(Q3 

- Q1) ǉαǈ ǆ ǋǈǉǏǗĲİǏǆ Ĳǈǋǀ Ĳǎυ įİǁǄǋαĲǎǐ πǎυ İǁǌαǈ ǋİǄαǊǘĲİǏǆ ǀ ǁıǆ απǗ Q1 - 

3(Q3 - Q1).   
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ƶǒǀǋα 2.14. ΘǆǉογǏƾǋǋαĲα 

 

 ƷǎǌǁǅİĲαǈ ǉαǈ πƾǊǈ ǗĲǈ Ĳα ǇǆǉǎǄǏƾǋǋαĲα αφǎǏǎǘǌ scale ǋİĲαǃǊǆĲƿǐ. ƴαǏǗǊα 

αυĲƾ, Ǆǈα ǊǗǄǎυǐ ıυǌƿǒİǈαǐ, Ǉα ıǒǆǋαĲǁıǎυǋİ Ĳα ǇǆǉǎǄǏƾǋǋαĲα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ  

body mass ǋİ ǃƾıǆ Ĳǎ φǘǊǊǎ. Γǈα ǌα Ĳα ǉαĲαıǉİυƾıǎυǋİ αǉǎǊǎυǇǎǘǋİ Ĳǆ 

įǈαįǈǉαıǁα Graphs  Legacy Dialogs  ƨoxplot. ƶĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ ƨoxplot 

İπǈǊƿǄǎυǋİ Simple, Summaries for groups of cases ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Define 

(ƶǒǀǋα 2.15). ƧǉǎǊǎǘǇǔǐ ıυǋπǊǆǏǙǌǎυǋİ Ĳǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Define Simple 

Boxplot: Summaries for Groups of Cases Ǘπǔǐ ıĲǎ ƶǒǀǋα 2.16 ǉαǈ παĲƾǋİ ƳƮ. 

Θα πƾǏǎυǋİ Ĳα ǇǆǉǎǄǏƾǋǋαĲα Ĳǎυ ƶǒǀǋαĲǎǐ 2.17. 

 

 

ƶǒǀǋα 2.15. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Boxplot 
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ƶǒǀǋα 2.16. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Define Simple Boxplot: Summaries for 

Groups of Cases 

 

                 

 

ƶǒǀǋα 2.17. ΘǆǉoǄǏƾǋǋαĲα Ĳǆǐ ǋİĲαǃǊǆĲǀǐ body mass ǉαĲƾ φǘǊǎ 
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 ƴαǏαĲǆǏǎǘǋİ Ĳǆ įǈαφǎǏǎπǎǁǆıǆ Ĳǔǌ ǇǆǉǎǄǏαǋǋƾĲǔǌ ǋİ ǃƾıǆ Ĳǎ φǘǊǊǎ. 

Όπǔǐ αǌαǋƿǌİĲαǈ, ǎǈ Ǆυǌαǁǉİǐ ƿǒǎυǌ ıǆǋαǌĲǈǉƾ ǋǈǉǏǗĲİǏǎ ıǔǋαĲǈǉǗ ǃƾǏǎǐ. 

 Ʒα ǇǆǉǎǄǏƾǋǋαĲα İǁǌαǈ ǈįǈαǁĲİǏα ǒǏǀıǈǋα ıĲǆ ıǘǄǉǏǈıǆ įİǈǄǋƾĲǔǌ, ǗĲαǌ 

αυĲƾ įİǌ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. Ʒǎ Ǉƿǋα αυĲǗ αǌαǊǘİĲαǈ ıĲα 

İπǗǋİǌα ǉİφƾǊαǈα.   
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33..  ƬƬ  ƪƪƱƱƱƱƳƳƭƭƧƧ  ƷƷƬƬƶƶ  ƮƮƧƧƷƷƧƧƱƱƳƳưưƬƬƶƶ  

--ƩƩƭƭƧƧƶƶƷƷƬƬưưƧƧƷƷƧƧ  ƪƪưưƴƴƭƭƶƶƷƷƳƳƶƶƸƸƱƱƬƬƶƶ  

 

3.1 ƪƭƶƧΓƻΓƬ ƶƷƬƱ ƪƱƱƳƭƧ ƷƬƶ ƶƸƱƧƵƷƬƶƬƶ ƮƧƷƧƱƳưƬƶ 

 Όπǔǐ αǌαφƿǏǇǆǉİ, Ĳα ǈıĲǎǄǏƾǋǋαĲα įİǁǒǌǎυǌ İπǎπĲǈǉƾ πǙǐ ǉαĲαǌƿǋǎǌĲαǈ ǎǈ 

Ĳǈǋƿǐ İǌǗǐ įİǁǄǋαĲǎǐ. ƧυĲǗ Ǘǋǔǐ ǈıǒǘİǈ ǋǗǌǎ ǗĲαǌ Ĳǎ įİǁǄǋα ƿǒİǈ πƾǏα πǎǊǊƿǐ 

Ĳǈǋƿǐ, ǁıǔǐ πİǏǈııǗĲİǏİǐ απǗ 1000. ƪπǈπǊƿǎǌ, Ĳα ǈıĲǎǄǏƾǋǋαĲα ǋαǐ İǈıƾǄǎυǌ ǋİ 

İπǎπĲǈǉǗ ĲǏǗπǎ ıĲǆǌ πǎǊǘ ǃαıǈǉǀ ƿǌǌǎǈα Ĳǆǐ ǉαĲαǌǎǋǀǐ ǉαǈ Ĳǆǐ ıυǌƾǏĲǆıǆǐ 

ǉαĲαǌǎǋǀǐ. 

 ƠıĲǔ Ĳα ǈıĲǎǄǏƾǋǋαĲα Ĳǔǌ ƶǒǆǋƾĲǔǌ 3.1 ǉαǈ 3.2. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ǆ 

ǉαĲαǌǎǋǀ Ĳǔǌ ĲǈǋǙǌ ıĲα įǘǎ įİǁǄǋαĲα İǁǌαǈ įǈαφǎǏİĲǈǉǀ. ƶĲǎ πǏǙĲǎ įİǁǄǋα ǆ 

ǉαĲαǌǎǋǀ İǁǌαǈ ıυǋǋİĲǏǈǉǀ ǔǐ πǏǎǐ Ĳǆǌ ǋƿıǆ Ĳǈǋǀ, İǌǙ ıĲǎ įİǘĲİǏǎ İǁǌαǈ 

αıǘǋǋİĲǏǆ. ƶİ αυĲǀ Ĳǆǌ πİǏǁπĲǔıǆ Ǌƿǋİ ǗĲǈ Ĳα ǈıĲǎǄǏƾǋǋαĲα πǏǎƿǏǒǎǌĲαǈ απǗ 

įǈαφǎǏİĲǈǉƿǐ ǉαĲαǌǎǋƿǐ. 

 

                       

 
ƶǒǀǋα 3.1. ƭıĲǗǄǏαǋǋα įİǁǄǋαĲǎǐ 3000 ĲǈǋǙǌ πǎυ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ 

ǉαĲαǌǎǋǀ ǋİ ǋ=5 ǉαǈ ı=1 
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ƶǒǀǋα 3.2. ƭıĲǗǄǏαǋǋα įİǁǄǋαĲǎǐ 3000 ĲǈǋǙǌ πǎυ απǎǉǊǁǌǎυǌ απǗ Ĳǆǌ ǉαǌǎǌǈǉǀ 

ǉαĲαǌǎǋǀ  

 

 Ƭ ıυıĲǆǋαĲǈǉǀ ǋİǊƿĲǆ Ĳǔǌ ǈıĲǎǄǏαǋǋƾĲǔǌ ƿįİǈǍİ ǗĲǈ įİǁǄǋαĲα ĲǈǋǙǌ πǎυ 

πǏǎƿǏǒǎǌĲαǈ απǗ ǋİĲǏǀıİǈǐ πǎυ ǄǁǌǎǌĲαǈ ıİ ƿǌα ıυǄǉİǉǏǈǋƿǌǎ ıǘıĲǆǋα ǉƾĲǔ απǗ 

ıĲαǇİǏƿǐ ıυǌǇǀǉİǐ ƿǒǎυǌ ǈıĲǎǄǏƾǋǋαĲα ıυǋǋİĲǏǈǉƾ, Ǘπǔǐ Ĳǎυ ƶǒǀǋαĲǎǐ 3.1. 

ƮƾǇİ įİǁǄǋα πǎυ ƿǒİǈ αυĲǀ Ĳǆǌ ǈįǈǗĲǆĲα ǎǌǎǋƾǅİĲαǈ ǉαǌǎǌǈǉǗ įİǁǄǋα ǀ įİǁǄǋα ǋİ 

Ĳǈǋƿǐ πǎυ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ.  

 Ƨǌ ǎǈ ıυǌǇǀǉİǐ įİǈǄǋαĲǎǊǆǓǁαǐ įǈαφƿǏǎυǌ απǗ Ĳǈǐ παǏαπƾǌǔ, ĲǗĲİ Ĳǎ įİǁǄǋα 

αǏǒǁǅİǈ ǌα απǎǉǊǁǌİǈ απǗ Ĳǆǌ ǉαǌǎǌǈǉǗĲǆĲα ǋİ απǎĲƿǊİıǋα Ĳǎ ǈıĲǗǄǏαǋǋƾ Ĳǎυ ǌα 

ǄǁǌİĲαǈ αıǘǋǋİĲǏǎ ǉαǈ ǌα ǋǆǌ πİǏǈǄǏƾφİĲαǈ απǗ Ĳǆ ıυǌƾǏĲǆıǆ Ĳǆǐ ǉαǌǎǌǈǉǀǐ 

ǉαĲαǌǎǋǀǐ, Ǘπǔǐ Ĳǎ ǈıĲǗǄǏαǋǋα Ĳǎυ ƶǒǀǋαĲǎǐ 3.2. ƶİ ǉƾǇİ πİǏǁπĲǔıǆ Ǘǋǔǐ Ǉα 

υπƾǏǒİǈ ǋǈα ıυǌƾǏĲǆıǆ  ǆ ǎπǎǁα Ĳα πİǏǈǄǏƾφİǈ Ĳǎ ǈıĲǗǄǏαǋǋα. Ƭ ıυǌƾǏĲǆıǆ αυĲǀ 

ǎǌǎǋƾǅİĲαǈ Ǆİǌǈǉƾ ıυǌƾǏĲǆıǆ πυǉǌǗĲǆĲαǐ πǈǇαǌǗĲǆĲαǐ Ĳǆǐ ǉαĲαǌǎǋǀǐ.  

 

3.2 ƨƧƶƭƮƪƶ ƮƧƷƧƱƳưƪƶ 

 ƸπƾǏǒİǈ ǋǈα πǎǊǘ ǋİǄƾǊǆ πǎǈǉǈǊǁα ǉαĲαǌǎǋǙǌ πǎυ ǈıǒǘǎυǌ ıİ įǈƾφǎǏα 

įİǁǄǋαĲα. ƧπǗ αυĲƿǐ ǎǈ πǈǎ ǒǏǀıǈǋİǐ İǁǌαǈ: 

 Ʃǈǔǌυǋǈǉǀ ǉαĲαǌǎǋǀ 
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 ƮαĲαǌǎǋǀ Poisson  

 Ʈαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ 

 Ʒυπǈǉƾ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ 

 ƮαĲαǌǎǋǀ Student ǀ t  

 ƮαĲαǌǎǋǀ ǒǈ-ĲİĲǏƾǄǔǌǎ  

 ƮαĲαǌǎǋǀ Fisher ǀ F  

 ƯǗǄǔ Ĳǆǐ πǊǆǇǙǏαǐ Ĳǔǌ ǉαĲαǌǎǋǙǌ, ǗĲαǌ ƿǒǎυǋİ ƿǌα įİǁǄǋα įİǌ 

ǄǌǔǏǁǅǎυǋİ πƾǌĲα Ĳǆǌ ǉαĲαǌǎǋǀ πǎυ αǉǎǊǎυǇǎǘǌ ǎǈ Ĳǈǋƿǐ Ĳǎυ ǉαǈ ıυǌİπǙǐ įİǌ 

ǄǌǔǏǁǅǎυǋİ πǎǈα İǁǌαǈ ǆ ıυǌƾǏĲǆıǆ πυǉǌǗĲǆĲαǐ πǈǇαǌǗĲǆĲαǐ ǋİ İǍαǁǏİıǆ 

ǎǏǈıǋƿǌİǐ ǋǗǌǎ πİǏǈπĲǙıİǈǐ, Ǘπǔǐ Ǆǈα παǏƾįİǈǄǋα: 

 ΌĲαǌ İǉĲİǊǎǘǋİ ƿǌα πİǁǏαǋα Ĳǘǒǆǐ πǎυ ƿǒİǈ įǘǎ ǋǗǌǎ įυǌαĲƾ απǎĲİǊƿıǋαĲα 

ǋİ πǈǇαǌǗĲǆĲİǐ p ǉαǈ q=1-p, αǌĲǁıĲǎǈǒα, ĲǗĲİ Ĳǎ įİǁǄǋα πǎυ πǏǎǉǘπĲİǈ 

αǉǎǊǎυǇİǁ Ĳǆ įǈǔǌυǋǈǉǀ ǉαĲαǌǎǋǀ.  

 Ʒα ıπƾǌǈα ǄİǄǎǌǗĲα αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαĲαǌǎǋǀ Poisson.  

 Ʒα πİǈǏαǋαĲǈǉƾ įİįǎǋƿǌα, ǉυǏǁǔǐ ǋİĲǏǀıİǈǐ πǎυ ǄǁǌǎǌĲαǈ ǉƾĲǔ απǗ ıĲαǇİǏƿǐ 

ǉαǈ İǊİǄǒǗǋİǌİǐ ıυǌǇǀǉİǐ, αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. 

 

3.3 ƪƯƪΓƹƳƶ ƮƧƱƳƱƭƮƳƷƬƷƧƶ 

 ƴǎǊǊƿǐ ıĲαĲǈıĲǈǉƿǐ αǌαǊǘıİǈǐ απαǈĲǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǗĲǆĲα Ĳǔǌ ĲǈǋǙǌ Ĳǔǌ 

įİǈǄǋƾĲǔǌ πǎυ αǌαǊǘǎǌĲαǈ. ƠĲıǈ, ǎ ƿǊİǄǒǎǐ Ĳǆǐ ǉαǌǎǌǈǉǗĲǆĲαǐ πǏƿπİǈ ǌα İǁǌαǈ ǎ 

πǏǙĲǎǐ ǉαǈ ǁıǔǐ ǎ ǃαıǈǉǗĲİǏǎǐ ƿǊİǄǒǎǐ Ǆǈα ǋǈα ıǔıĲǀ ıĲαĲǈıĲǈǉƾ αǌƾǊυıǆ Ĳǔǌ 

įİįǎǋƿǌǔǌ İǌǗǐ πİǈǏƾǋαĲǎǐ. Ƴǈ ǃαıǈǉǎǁ ƿǊİǄǒǎǈ İǁǌαǈ Ĳα ǉǏǈĲǀǏǈα Kolmogorov-

Smirnov ǉαǈ Shapiro-Wilk. Ʒǎ SPSS Ǘǒǈ ǋǗǌǎ υπǎǊǎǄǁǅİǈ Ĳα ǉǏǈĲǀǏǈα αυĲƾ αǊǊƾ 

υπǎǊǎǄǁǅİǈ ǉαǈ Ĳǆǌ πǈǇαǌǗĲǆĲα ǌα ǉƾǌǎυǋİ ǊƾǇǎǐ αǌ įİǒĲǎǘǋİ ǗĲǈ Ĳα įİįǎǋƿǌα 

Ĳǎυ įİǁǄǋαĲǎǐ įİǌ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. Ƭ πǈǇαǌǗĲǆĲα αυĲǀ ıĲǎ 

SPSS ıυǋǃǎǊǁǅİĲαǈ ǋİ Sig. ƶυǌǀǇǔǐ ǗĲαǌ Ĳǎ Sig. ƿǒİǈ Ĳǈǋƿǐ ǋİǄαǊǘĲİǏİǐ απǗ 0.05 

įİǒǗǋαıĲİ ǗĲǈ ǈıǒǘİǈ ǆ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ Ǆǈα Ĳǈǐ Ĳǈǋƿǐ Ĳǎυ įİǁǄǋαĲǎǐ. Ƭ ıǆǋαıǁα 

Ĳǎυ Sig. ıİ ıĲαĲǈıĲǈǉǎǘǐ İǊƿǄǒǎυǐ İǍİĲƾǅİĲαǈ πǈǎ įǈİǍǎįǈǉƾ ıĲǎ İπǗǋİǌǎ ǉİφƾǊαǈǎ.    

 Γǈα Ĳǎǌ ƿǊİǄǒǎ Ĳǆǐ ǉαǌǎǌǈǉǗĲǆĲαǐ ǋİ Ĳǎ SPSS αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα: 

Analyze  Descriptive Statistics  Explore ǉαǈ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ İǈıƾǄǎυǋİ 

Ĳǆ ǋİĲαǃǊǆĲǀ πǎυ ǋİǊİĲƾǋİ ıĲǎ πǊαǁıǈǎ Dependent List. Ʒǎ πǏǗǄǏαǋǋα Explore 
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İǉĲǗǐ απǗ Ĳǆǌ İφαǏǋǎǄǀ Ĳǔǌ ǉǏǈĲǆǏǁǔǌ Kolmogorov-Smirnov ǉαǈ Shapiro-Wilk 

πǏǎıφƿǏİǈ αǏǉİĲƿǐ İπǈǊǎǄƿǐ ǉαǈ ıυǄǉİǉǏǈǋƿǌα: 

ƧπǗ Ĳǎ Statistics ƿǒǎυǋİ Ĳǈǐ įυǌαĲǗĲǆĲİǐ: 

 Descriptives: ƸπǎǊǎǄǁǅİǈ Ĳα ǉυǏǈǗĲİǏα ıĲαĲǈıĲǈǉƾ ǋƿĲǏα.  

 Outliers: ƸπǎǊǎǄǁǅİǈ Ĳǈǐ 5 ǋİǄαǊǘĲİǏİǐ ǉαǈ 5 ǋǈǉǏǗĲİǏİǐ Ĳǈǋƿǐ. 

ƧπǗ Ĳο Plots ǋπǎǏǎǘǋİ ǌα ǉαĲαıǉİυƾıǎυǋİ Ĳα įǈαǄǏƾǋǋαĲα: Boxplots, 

Ƭistograms ǉαǈ Normality plots with tests.  

ƧπǗ Ĳǎ Options ǋπǎǏǎǘǋİ ǌα ǒİǈǏǈıĲǎǘǋİ Ĳǈǐ απǎǘıİǐ Ĳǈǋƿǐ ǋİ ǃƾıǆ Ĳǈǐ İπǈǊǎǄƿǐ:  

 Exclude cases listwise: ƶĲǎυǐ υπǎǊǎǄǈıǋǎǘǐ ǒǏǆıǈǋǎπǎǈǎǘǌĲαǈ ǋǗǌǎ ǎǈ 

πİǏǈπĲǙıİǈǐ πǎυ İǁǌαǈ ĲαυĲǗǒǏǎǌα ƿǄǉυǏİǐ ıİ ǗǊİǐ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ πǎυ 

υπƾǏǒǎυǌ ıĲǈǐ Dependent δist ǉαǈ Factor δist. 

 Exclude cases pairwise: ƶĲǎυǐ υπǎǊǎǄǈıǋǎǘǐ ǒǏǆıǈǋǎπǎǈǎǘǌĲαǈ ǗǊİǐ ǎǈ 

πİǏǈπĲǙıİǈǐ πǎυ İǁǌαǈ ƿǄǉυǏİǐ Ǆǈα ǉƾǇİ ǋİĲαǃǊǆĲǀ πǎυ υπƾǏǒİǈ ıĲǆǌ 

Dependent List. 

 

ƴαǏƾįİǈǄǋα  

 Ʊα İǊİǄǒǇİǁ ǆ ǉαǌǎǌǈǉǗĲǆĲα Ĳǔǌ ĲǈǋǙǌ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ height Ĳǎυ αǏǒİǁǎυ 

osteological data.sav. 

 

 ƧǌǎǁǄǎυǋİ Ĳǎ αǏǒİǁǎ osteological data.sav ǉαǈ αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα 

Analyze  Descriptive Statistics  Explore. ƶĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ İǈıƾǄǎυǋİ Ĳǆ 

ǋİĲαǃǊǆĲǀ height ıĲǎ πǊαǁıǈǎ Dependent List ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ǉǎυǋπǁ Plots. 

ƶĲǎ πǊαǁıǈǎ įǈαǊǗǄǎυ πǎυ İǋφαǌǁǅİĲαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǆǌ İπǈǊǎǄǀ None ıĲǎ πƾǌİǊ 

Ĳǔǌ Boxplots, απİǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ İπǈǊǎǄǀ Stem-and-leaf ıĲǎ πƾǌİǊ Descriptive 

ǉαǈ İπǈǊƿǄǎυǋİ ǋǗǌǎ Ĳǎ Normality plots with tests (ƶǒǀǋα 3.3).  
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ƶǒǀǋα 3.3. ƴαǏƾǇυǏǎ įǈαǊǗǄǎυ Explore: Plots 

 

 ƧπǗ Ĳα απǎĲİǊƿıǋαĲα πǎυ παǁǏǌǎυǋİ İǌįǈαφƿǏǎǌ ƿǒİǈ ǎ πǁǌαǉαǐ Tests of 

Normality (ƴǁǌαǉαǐ 3.1) ǉαǈ Ĳǎ įǈƾǄǏαǋǋα Q-Q πǎυ įǁǌİĲαǈ ıĲo ƶǒǀǋα 3.4. ƶĲǎǌ 

πǁǌαǉα 3.1 ǆ πǎıǗĲǆĲα Sig. (significance) İǁǌαǈ ǆ πǈǇαǌǗĲǆĲα ǌα ǉƾǌǎυǋİ ǊƾǇǎǐ 

αǌ απǎįİǒǇǎǘǋİ ǗĲǈ Ĳα įİįǎǋƿǌα Ĳǎυ įİǁǄǋαĲǎǐ įİǌ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ 

ǉαĲαǌǎǋǀ. Γİǌǈǉƾ, Ǘπǔǐ αǌαφƿǏǇǆǉİ, ǗĲαǌ ǆ Sig. İǁǌαǈ ǋİǄαǊǘĲİǏǆ απǗ 0.05 

įİǒǗǋαıĲİ ǗĲǈ ǆ ǉαĲαǌǎǋǀ İǁǌαǈ ǉαǌǎǌǈǉǀ. ΆǏα ıĲǎ įİǁǄǋα πǎυ İǍİĲƾǅǎυǋİ ǎǈ Ĳǈǋƿǐ 

αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ įİįǎǋƿǌǎυ ǗĲǈ ǈıǒǘİǈ Sig.(Kolmogorov-

Smirnov) =0.2 ǉαǈ Sig.(Shapiro-Wilk) = 0.095.  

 

ƴǁǌαǉαǐ 3.1. ƧπǎĲİǊƿıǋαĲα İǊƿǄǒǎυ ǉαǌǎǌǈǉǗĲǆĲαǐ 

 

Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

height ,102 50 ,200* ,961 50 ,095 

a. Lilliefors Significance Correction 

*. This is a lower bound of the true significance. 

 

 
 Ʒǎ ǁįǈǎ ıυǋπƿǏαıǋα πǏǎǉǘπĲİǈ ǉαǈ απǗ Ĳǎ įǈƾǄǏαǋǋα Normal Q-Q (quartile-

quartile) plot Ĳǎυ ƶǒǀǋαĲǎǐ 3.4. Γǈα ǌα İǁǌαǈ ǉαǌǎǌǈǉǗ Ĳǎ įİǁǄǋα Ǉα πǏƿπİǈ ıĲǎ 
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įǈƾǄǏαǋǋα αυĲǗ ǗǊα Ĳα ıǆǋİǁα İǁǌαǈ πƾǌǔ ıĲǆǌ İυǇİǁα. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ αυĲǗ 

ıυǋǃαǁǌİǈ Ǆǈα Ĳǆ ǋİĲαǃǊǆĲǀ πǎυ İǍİĲƾǅǎυǋİ. ƴƾǌĲǔǐ ǉαĲƾ ǉαǌǗǌα ǗĲαǌ ƿǒǎυǋİ 

ǊǁǄα ıǆǋİǁα İǁǌαǈ įυǌαĲǗǌ Ĳǎ Q-Q įǈƾǄǏαǋǋα ǌα ǋǆǌ απǎįǙıİǈ Ĳǆǌ 

πǏαǄǋαĲǈǉǗĲǆĲα. Γǈ αυĲǗ ǉαǈ ǉυǏǁǔǐ ıĲǆǏǈǅǗǋαıĲİ ıĲα απǎĲİǊƿıǋαĲα Ĳǎυ πǁǌαǉα 

Tests of Normality. 

 

 

ƶǒǀǋα 3.4. ƩǈƾǄǏαǋǋα Q-Q Ǆǈα Ĳǎǌ ƿǊİǄǒǎ Ĳǆǐ ǉαǌǎǌǈǉǀǐ ǉαĲαǌǎǋǀǐ 

 

 Ƭ ǋİĲαǃǊǆĲǀ height απǎĲİǊİǁĲαǈ απǗ Ĳǈǐ İǉĲǈǋǙǋİǌİǐ Ĳǈǋƿǐ ǘǓǎυǐ Ĳǔǌ 

αǌįǏǙǌ ǉαǈ Ĳǔǌ ǄυǌαǈǉǙǌ Ĳǎυ įİǁǄǋαĲǎǐ. Ƨǌ ǇƿǊǎυǋİ ǌα İǍİĲƾıǎυǋİ Ĳǆǌ 

ǉαǌǎǌǈǉǗĲǆĲα Ĳǔǌ ĲǈǋǙǌ ǉƾǇİ φǘǊǎυ ǒǔǏǈıĲƾ İǏǄαǅǗǋαıĲİ ǔǐ İǍǀǐ. ƧǉǎǊǎυǇǎǘǋİ 

Ĳǆ įǈαįǈǉαıǁα Analyze  Descriptive Statistics  Explore ǉαǈ ıυǋπǊǆǏǙǌǎυǋİ Ĳǎ 

παǏƾǇυǏǎ įǈαǊǗǄǎυ πǎυ αǌǎǁǄİǈ Ǘπǔǐ ıĲǎ ƶǒǀǋα 3.5. ƴαǁǏǌǎυǋİ Ĳα απǎĲİǊƿıǋαĲα 

Ĳǎυ ƴǁǌαǉα 3.2, απǗ Ĳǎǌ ǎπǎǁǎ πǏǎǉǘπĲİǈ ǗĲǈ ǉαǈ ǎǈ Ĳǈǋƿǐ ǘǓǎυǐ Ĳǎυ ǉƾǇİ φǘǊǎυ 

ǒǔǏǈıĲƾ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. 
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ƶǒǀǋα 3.5. ƴαǏƾǇυǏǎ įǈαǊǗǄǎυ Explore 

 

ƴǁǌαǉαǐ 3.2. ƧπǎĲİǊƿıǋαĲα İǊƿǄǒǎυ ǉαǌǎǌǈǉǗĲǆĲαǐ 

 
Tests of Normality 

 

sex 

Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

height f ,110 21 ,200* ,941 21 ,231 

m ,121 29 ,200* ,945 29 ,139 

a. Lilliefors Significance Correction 

*. This is a lower bound of the true significance. 

 

 
3.4 ƩƭƧƶƷƬưƧ ƪưƴƭƶƷƳƶƸƱƬƶ 

 ΌĲαǌ įǆǋǈǎυǏǄǎǘǋİ ƿǌα įİǁǄǋα įİǌ ǋαǐ İǌįǈαφƿǏİǈ ƾǋİıα ǎǘĲİ ǆ ǋƿıǆ 

Ĳǈǋǀ x  ǎǘĲİ ǆ Ĳυπǈǉǀ απǗǉǊǈıǆ s ıĲǎ įİǁǄǋα Ĳǔǌ ǋİĲǏǀıİǙǌ ǋαǐ. ƪǉİǁǌǎ πǎυ ǋαǐ 

İǌįǈαφƿǏİǈ İǁǌαǈ ǌα πǏǎıįǈǎǏǁıǎυǋİ ǀ ƿıĲǔ ǌα İǉĲǈǋǀıǎυǋİ Ĳǆǌ πǏαǄǋαĲǈǉǀ 

Ĳǈǋǀ ǋ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ x πǎυ ǋİǊİĲƾǋİ ǉαǈ Ĳǆǐ Ĳυπǈǉǀǐ απǗǉǊǈıǆǐ ı, įǆǊαįǀ Ĳǆ 

ǋƿıǆ Ĳǈǋǀ ǋ ǉαǈ Ĳǆǌ Ĳυπǈǉǀ απǗǉǊǈıǆ ı Ĳǎυ πǊǆǇυıǋǎǘ απǗ Ĳǎǌ ǎπǎǁǎǌ πǏǎƿǏǒİĲαǈ 

Ĳǎ įİǁǄǋα. ƶΣ αυĲƿǐ Ĳǈǐ πİǏǈπĲǙıİǈǐ ǒǏǆıǈǋǎπǎǈǎǘǋİ Ĳα įǈαıĲǀǋαĲα 

İǋπǈıĲǎıǘǌǆǐ.  

 ƶυǄǉİǉǏǈǋƿǌα ǎǌǎǋƾǅİĲαǈ P% įǈƾıĲǆǋα İǋπǈıĲǎıǘǌǆǐ (confidence 

interval) ǋǈαǐ παǏαǋƿĲǏǎυ Ǉ Ĳǎυ πǊǆǇυıǋǎǘ, Ĳǎ įǈƾıĲǆǋα (į1, į2) ǋƿıα ıĲǎ ǎπǎǁǎ 

αǌαǋƿǌİĲαǈ ǌα υπƾǏǒİǈ ǆ Ǉ ǋİ πǈǇαǌǗĲǆĲα P%. ƶυǌǀǇǔǐ ǆ πǈǇαǌǗĲǆĲα Ƶ% 
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ǄǏƾφİĲαǈ ǔǐ: Ƶ = 100(1-α). ƶΣ αυĲǀ Ĳǆǌ πİǏǁπĲǔıǆ Ĳǎ α İǉφǏƾǅİǈ Ĳǎǌ ǉǁǌįυǌǎ 

ıφƾǊǋαĲǎǐ, įǆǊαįǀ Ĳǆǌ πǈǇαǌǗĲǆĲα ǆ παǏƾǋİĲǏǎǐ Ǉ Ĳǎυ πǊǆǇυıǋǎǘ ǌα 

ǃǏǁıǉİĲαǈ ƿǍǔ απǗ Ĳǎ įǈƾıĲǆǋα İǋπǈıĲǎıǘǌǆǐ.  

 ƧπǗ Ĳα įǈαıĲǀǋαĲα İǋπǈıĲǎıǘǌǆǐ İǉİǁǌǎ πǎυ ǒǏǆıǈǋǎπǎǈİǁĲαǈ İυǏǘĲαĲα İǁǌαǈ 

Ĳǎ 95% įǈƾıĲǆǋα İǋπǈıĲǎıǘǌǆǐ Ĳǆǐ ǋƿıǆǐ Ĳǈǋǀǐ. ƩǆǊαįǀ Ĳǎ įǈƾıĲǆǋα (į1, į2) 

ǋƿıα ıĲǎ ǎπǎǁǎ αǌαǋƿǌİĲαǈ ǌα υπƾǏǒİǈ ǆ ǋƿıǆ Ĳǈǋǀ Ĳǎυ πǊǆǇυıǋǎǘ, įǆǊαįǀ ǆ 

πǏαǄǋαĲǈǉǀ ǋƿıǆ Ĳǈǋǀ, ǋİ πǈǇαǌǗĲǆĲα 95%. Ʒǎ įǈƾıĲǆǋα αυĲǗ υπǎǊǎǄǁǅİĲαǈ ǋǗǌǎ 

ıİ įİǁǄǋαĲα πǎυ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ, Ǘπǔǐ πİǏǈǄǏƾφİĲαǈ ıĲǎ 

παǏαǉƾĲǔ παǏƾįİǈǄǋα. 

 

ƴαǏƾįİǈǄǋα 

 Ʊα υπǎǊǎǄǈıĲİǁ Ĳǎ 95% įǈƾıĲǆǋα İǋπǈıĲǎıǘǌǆǐ Ǆǈα Ĳǆ ǋƿıǆ Ĳǈǋǀ Ĳǔǌ ĲǈǋǙǌ 

Ĳǆǐ ǋİĲαǃǊǆĲǀǐ height Ĳǎυ αǏǒİǁǎυ osteological data.sav. 

 

 ƧǌǎǁǄǎυǋİ Ĳǎ αǏǒİǁǎ osteological data.sav ǉαǈ αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα 

Analyze  Descriptive Statistics  Explore. ƶυǋπǊǆǏǙǌǎυǋİ Ĳǎ παǏƾǇυǏǎ 

įǈαǊǗǄǎυ Ǘπǔǐ ıĲǎ ƶǒǀǋα 3.5 ǉαǈ παĲƾǋİ ıĲǎ Statistics. ƶĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ 

πǎυ αǌǎǁǄİǈ İπǈǊƿǄǎυǋİ Descriptives, αǌ įİǌ İǁǌαǈ İπǈǊİǄǋƿǌǎ, ǉαǈ ǎǏǁǅǎυǋİ Ĳα 

ǗǏǈα Ĳǎυ įǈαıĲǀǋαĲǎǐ İǋπǈıĲǎıǘǌǆǐ, 95% (ƶǒǀǋα 3.6). ƴαĲƾǋİ Continue ǉαǈ ΟΚ. 

Ʒα įǈαıĲǀǋαĲα İǋπǈıĲǎıǘǌǆǐ παǏǎυıǈƾǅǎǌĲαǈ ıĲǎǌ πǁǌαǉα Descriptives (ƴǁǌαǉαǐ 

3.3). 

 

 

ƶǒǀǋα 3.6. ƪπǈǊογǀ įǈαıĲǀǋαĲοǐ İǋπǈıĲοıǘǌǆǐ  
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ƴǁǌαǉαǐ 3.3. ƧπǎĲİǊƿıǋαĲα πİǏǈǄǏαφǈǉǙǌ ǋƿĲǏǔǌ ǉαǈ įǈαıĲǆǋƾĲǔǌ 

İǋπǈıĲǎıǘǌǆǐ 

 
Descriptives 

 

 

sex Statistic 

Std. 

Error 

height f Mean 161,52 2,246 

95% Confidence 

Interval for Mean 

Lower Bound 156,84  

Upper Bound 166,21  

5% Trimmed Mean 160,98  

Median 162,00  

Variance 105,962  

Std. Deviation 10,294  

Minimum 148  

Maximum 185  

Range 37  

Interquartile Range 15  

Skewness ,707 ,501 

Kurtosis ,208 ,972 

m Mean 175,90 1,698 

95% Confidence 

Interval for Mean 

Lower Bound 172,42  

Upper Bound 179,37  

5% Trimmed Mean 176,03  

Median 178,00  

Variance 83,596  

Std. Deviation 9,143  

Minimum 159  

Maximum 190  

Range 31  

Interquartile Range 15  

Skewness -,274 ,434 

Kurtosis -,989 ,845 

 
 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ǋİ πǈǇαǌǗĲǆĲα 95% ǆ πǏαǄǋαĲǈǉǀ ǋƿıǆ Ĳǈǋǀ Ǆǈα Ĳǎ ǘǓǎǐ 

Ĳǔǌ ǄυǌαǈǉǙǌ İǁǌαǈ ıĲǎ įǈƾıĲǆǋα ǋİĲαǍǘ 156,84 ǉαǈ 166,21 cm, İǌǙ Ĳǔǌ αǌįǏǙǌ 

İǁǌαǈ ǋİĲαǍǘ 172,42 ǉαǈ 179,37 cm. 
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3.5 ƩƭƧΓƵƧưưƧƷƧ ƩƭƧƶƷƬưƧƷƻƱ 

 ưİ Ĳα įǈαǄǏƾǋǋαĲα įǈαıĲǆǋƾĲǔǌ ǃǊƿπǎυǋİ İπǎπĲǈǉƾ Ĳα įǈαıĲǀǋαĲα 

İǋπǈıĲǎıǘǌǆǐ. Γǈα ǌα ıǒǆǋαĲǁıǎυǋİ ƿǌα ĲƿĲǎǈǎ įǈƾǄǏαǋǋα πǆǄαǁǌǎυǋİ Graphs  

Legacy Dialogs  Error Bar. ƠıĲǔ ǗĲǈ ǇƿǊǎυǋİ ǌα įǆǋǈǎυǏǄǀıǎυǋİ Ĳǎ įǈƾǄǏαǋǋα 

įǈαıĲǆǋƾĲǔǌ İǋπǈıĲǎıǘǌǆǐ Ĳǎυ πǏǎǆǄǎǘǋİǌǎυ παǏαįİǁǄǋαĲǎǐ. ƶĲǎ παǏƾǇυǏǎ 

įǈαǊǗǄǎυ πǎυ αǌǎǁǄİǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Simple, İπǈǊƿǄǎυǋİ Summaries for groups 

of cases (ƶǒǀǋα 3.7) ǉαǈ παĲƾǋİ ıĲǎ Define. ƧǉǎǊǎǘǇǔǐ ıυǋπǊǆǏǙǌǎυǋİ Ĳǎ 

παǏƾǇυǏǎ įǈαǊǗǄǎυ Define simple Error Bar: Summaries of Groups of Cases, 

Ǘπǔǐ ıĲǎ ƶǒǀǋα 3.8. Ʒǎ įǈƾǄǏαǋǋα πǎυ παǁǏǌǎυǋİ įǁǌİĲαǈ ıĲǎ ƶǒǀǋα 3.9 ǉαǈ ǋαǐ 

įǁǌİǈ İπǎπĲǈǉƾ Ĳǆǌ ǁįǈα πǊǆǏǎφǎǏǁα ǋİ Ĳα įǈαıĲǀǋαĲα İǋπǈıĲǎıǘǌǆǐ πǎυ 

υπǎǊǎǄǁıαǋİ ıĲǆǌ πǏǎǆǄǎǘǋİǌǆ İǌǗĲǆĲα. 

 

 

ƶǒǀǋα 3.7. Ʒǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Error Bar 
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ƶǒǀǋα 3.8. ƴǊαǁıǈǎ įǈαǊǗǄǎυ Define simple Error Bar: Summaries of Groups of 

Cases 

 

 

ƶǒǀǋα 3.9. ƩǈƾǄǏαǋǋα ǋİ 95% įǈαıĲǀǋαĲα İǋπǈıĲǎıǘǌǆǐ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ height 
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444...   ƪƪƪƯƯƯƪƪƪΓΓΓƹƹƹƳƳƳƭƭƭ   ƶƶƶƷƷƷƧƧƧƷƷƷƭƭƭƶƶƶƷƷƷƭƭƭƮƮƮƻƻƻƱƱƱ   

ƸƸƸƴƴƴƳƳƳΘΘΘƪƪƪƶƶƶƪƪƪƻƻƻƱƱƱ   

  
4.1 ΓƪƱƭƮƧ 

 ƶĲǆǌ πǏƾǍǆ ǉαǊǎǘǋαıĲİ ıυǒǌƾ ǌα πƾǏǎυǋİ απǎφƾıİǈǐ ıǒİĲǈǉƾ ǋİ Ĳǆǌ 

πǈǇαǌǗĲǆĲα ǌα ıυǋǃİǁ ǀ ǌα ǋǆ ıυǋǃİǁ ƿǌα ǄİǄǎǌǗǐ. Ƴǈ απǎφƾıİǈǐ αυĲƿǐ ǊƿǄǎǌĲαǈ 

ıĲαĲǈıĲǈǉƿǐ απǎφƾıİǈǐ. Γǈα ǌα Ǌƾǃǎυǋİ ıĲαĲǈıĲǈǉƿǐ απǎφƾıİǈǐ İǁǌαǈ απαǏαǁĲǆĲǎ 

ǌα ǉƾǌǎυǋİ υπǎǇƿıİǈǐ. ưǈα πǎǊǘ ǃαıǈǉǀ υπǗǇİıǆ, πǎυ ǎǌǎǋƾǅİĲαǈ ǋǆįİǌǈǉǀ 

υπǗǇİıǆ (null hypothesis) ǉαǈ ıυǋǃǎǊǁǅİĲαǈ ǋİ Ƭ0, įƿǒİĲαǈ ǗĲǈ ǎǈ įǈαφǎǏƿǐ ıİ įǘǎ 

ǀ πİǏǈııǗĲİǏα įİǁǄǋαĲα ǎφİǁǊǎǌĲαǈ ǋǗǌǎ ıİ Ĳυǒαǁα ıφƾǊǋαĲα, įǆǊαįǀ įİǌ 

υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ įİǈǄǋƾĲǔǌ. ưǈα 

İǌαǊǊαǉĲǈǉǀ υπǗǇİıǆ Ĳǆǐ Ƭ0 ıυǋǃǎǊǁǅİĲαǈ ǋİ Ƭ1.  

 Ƨǌ ǋİ ǃƾıǆ Ĳα ıĲαĲǈıĲǈǉƾ įİįǎǋƿǌα απǎǏǏǁǓǎυǋİ ǋǈα υπǗǇİıǆ πǎυ İǁǌαǈ 

αǊǆǇǈǌǀ, ĲǗĲİ Ǌƿǋİ ǗĲǈ ǉƾǌǎυǋİ ƿǌα ıφƾǊǋα Ĳǘπǎυ ƭ. ƧǌĲǁǇİĲα αǌ įİǒǇǎǘǋİ ǋǈα 

ǊαǌǇαıǋƿǌǆ υπǗǇİıǆ, ĲǗĲİ ǉƾǌǎυǋİ ƿǌα ıφƾǊǋα Ĳǘπǎυ ƭƭ. ƩυıĲυǒǙǐ ǗĲαǌ 

πǏǎıπαǇǎǘǋİ ǌα πİǏǈǎǏǁıǎυǋİ ƿǌα ıφƾǊǋα Ĳǘπǎυ ƭ αυǍƾǌǎυǋİ Ĳǆǌ πǈǇαǌǗĲǆĲα ǌα 

ǉƾǌǎυǋİ ƿǌα ıφƾǊǋα Ĳǘπǎυ ƭƭ. Ƭ ǋǗǌǆ πİǏǁπĲǔıǆ ǌα İǊαĲĲǙıǎυǋİ Ĳǆǌ 

πǈǇαǌǗĲǆĲα ǌα ǉƾǌǎυǋİ ıφƾǊǋα Ĳǘπǎυ ƭ ǉαǈ ƭƭ İǁǌαǈ ǌα αυǍǀıǎυǋİ Ĳǎ ǋƿǄİǇǎǐ Ĳǔǌ 

įİǈǄǋƾĲǔǌ πǎυ ǋİǊİĲƾǋİ. 

 Ƴǌǎǋƾǅǎυǋİ İπǁπİįǎ ǀ ıĲƾǇǋǆ ıǆǋαǌĲǈǉǗĲǆĲαǐ (significant level) Ĳǆ 

ǋƿǄǈıĲǆ πǈǇαǌǗĲǆĲα ǋİ Ĳǆǌ ǎπǎǁα įİǒǗǋαıĲİ ǌα ǉƾǌǎυǋİ ıφƾǊǋα Ĳǘπǎυ ƭ ǗĲαǌ 

İǍİĲƾǅǎυǋİ ǋǈα ıĲαĲǈıĲǈǉǀ υπǗǇİıǆ. Ƭ πǈǇαǌǗĲǆĲα αυĲǀ ıυǋǃǎǊǁǅİĲαǈ ǋİ α ǉαǈ ǎǈ 

Ĳǈǋƿǐ πǎυ ıυǌǀǇǔǐ ǒǏǆıǈǋǎπǎǈǎǘǋİ İǁǌαǈ α = 0.05 ǀ α = 0.01. ƧυĲǗ ıǆǋαǁǌİǈ ǗĲǈ ǆ 

πǈǇαǌǗĲǆĲα ǌα απǎǏǏǁǓǎυǋİ ǋǈα ıǔıĲǀ υπǗǇİıǆ İǁǌαǈ ǋǈǉǏǗĲİǏǆ απǗ 5% ǗĲαǌ α 

= 0.05 ǉαǈ ǋǈǉǏǗĲİǏǆ απǗ 1% ǗĲαǌ α = 0.01.  

 Θα πǏƿπİǈ ǌα ĲǎǌǈıĲİǁ ǗĲǈ ǎǈ ıĲαĲǈıĲǈǉǎǁ ƿǊİǄǒǎǈ ǋαǐ İπǈĲǏƿπǎυǌ ǌα παǁǏǌǎυǋİ 

απǎφƾıİǈǐ ıĲǆǏǈǅǗǋİǌǎǈ ıİ πǈǇαǌǗĲǆĲİǐ, įİǌ απǎįİǈǉǌǘǎυǌ Ǘǋǔǐ Ĳǆǌ απǗǊυĲǆ 

ǈıǒǘ ǀ Ǘǒǈ ǋǈαǐ υπǗǇİıǆǐ. ƪπǁıǆǐ ǎǈ ıĲαĲǈıĲǈǉǎǁ ƿǊİǄǒǎǈ απαǌĲǎǘǌ ǋİ ĲǏǗπǎ ǇİĲǈǉǗ 

ǋǗǌǎ ıĲǆǌ απǗǏǏǈǓǆ Ĳǆǐ ǋǆįİǌǈǉǀǐ υπǗǇİıǆǐ. ƠĲıǈ ǗĲαǌ απǎǏǏǁπĲǎυǋİ Ĳǆ Ƭ0 

υπƾǏǒİǈ ǋǈα πǈǇαǌǗĲǆĲα ǋǈǉǏǗĲİǏǆ απǗ α% ǌα İǁǌαǈ ǎǏǇǀ. Ƨǌ Ǘǋǔǐ Ĳα ıĲǎǈǒİǁα Ĳǎυ 
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įİǁǄǋαĲǎǐ İǁǌαǈ ĲƿĲǎǈα, ǙıĲİ ǌα įİǒĲǎǘǋİ Ĳǆ Ƭ0 ıĲǎ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α, 

ĲǗĲİ įİǌ ǋπǎǏǎǘǋİ ǌα İǉĲǈǋǀıǎυǋİ Ĳǎǌ ǉǁǌįυǌǎ ǌα ƿǒǎυǋİ ǉƾǌİǈ ǊƾǇǎǐ. ƪπǁıǆǐ, 

ǗĲαǌ απǎǏǏǁπĲǎυǋİ Ĳǆ Ƭ0 ıİ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α%, İǁǌαǈ ıφƾǊǋα ǌα 

ıυǋπİǏƾǌǎυǋİ ǗĲǈ ǆ Ƭ0 İǁǌαǈ ǎǏǇǀ ǋİ πǈǇαǌǗĲǆĲα 1-α/100. 

 Ʒǎ SPSS ıİ ǉƾǇİ ƿǊİǄǒǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ υπǎǊǎǄǁǅİǈ Ĳǆǌ p-value, įǆǊαįǀ 

Ĳǆǌ πǈǇαǌǗĲǆĲα ǌα ǉƾǌǎυǋİ ǊƾǇǎǐ απǎǏǏǁπĲǎǌĲαǐ Ĳǆ ǋǆįİǌǈǉǀ υπǗǇİıǆ. 

ƶυǌİπǙǐ αǌ ƿǒǎυǋİ İπǈǊƿǍİǈ Ĳǎ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α (0.05 ǀ 0.01), ǈıǒǘİǈ: 

 Ƨǌ  p < α ĲǗĲİ ǆ Ƭ0 απǎǏǏǁπĲİĲαǈ 

 Ƨǌ  p > α ĲǗĲİ ǆ Ƭ0 įİǌ απǎǏǏǁπĲİĲαǈ 

ƶĲǎ SPSS ǎǈ p Ĳǈǋƿǐ ǃǏǁıǉǎǌĲαǈ ıĲǆ ıĲǀǊǆ Ĳǔǌ απǎĲİǊİıǋƾĲǔǌ ǋİ ĲǁĲǊǎ Sig. 

(Significance).  

 ΌǊǎǈ ǎǈ ƿǊİǄǒǎǈ ıĲαĲǈıĲǈǉǙǌ υπǎǇƿıİǔǌ πǏǎǖπǎǇƿĲǎυǌ ǗĲǈ Ĳα įİįǎǋƿǌα Ĳǎυ 

įİǁǄǋαĲǎǐ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. ƶυǌİπǙǐ ǎ πǏǙĲǎǐ ƿǊİǄǒǎǐ πǎυ 

πǏƿπİǈ ǌα ǄǁǌİĲαǈ İǁǌαǈ ǎ ƿǊİǄǒǎǐ Ĳǆǐ ǉαǌǎǌǈǉǗĲǆĲαǐ, Ǘπǔǐ πİǏǈǄǏƾφǆǉİ 

παǏαπƾǌǔ. ƶĲα παǏαįİǁǄǋαĲα αυĲǎǘ Ĳǎυ ǉİφαǊαǁǎυ Ǉα υπǎǇƿıǎυǋİ ǗĲǈ ǎ ƿǊİǄǒǎǐ 

αυĲǗǐ ƿǒİǈ Ǆǁǌİǈ ǉαǈ ƿįİǈǍİ ǗĲǈ ǗǊα Ĳα įİǁǄǋαĲα ǀ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ 

ǉαĲαǌǎǋǀ ǀ įİǌ παǏǎυıǈƾǅǎυǌ ıǆǋαǌĲǈǉƿǐ απǎǉǊǁıİǈǐ απǗ αυĲǀ.      

 

4.2 ƩƭƧΦƳƵƪƶ ưƪƶƻƱ ƷƭưƻƱ ƩƪƭΓưƧƷƻƱ  

(Independent samples t-tests) 

 ƶİ πǎǊǊƿǐ πİǏǈπĲǙıİǈǐ, ǇƿǊǎυǋİ ǌα ıυǄǉǏǁǌǎυǋİ įǘǎ αǌİǍƾǏĲǆĲα įİǁǄǋαĲα 

ǉαǈ ǌα įǎǘǋİ İƾǌ υπƾǏǒİǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ įǈαφǎǏƾ ǋİĲαǍǘ Ĳǎυǐ. Γǈα 

παǏƾįİǈǄǋα, ǋπǎǏİǁ ǌα ǇƿǊǎυǋİ ǌα ıυǄǉǏǁǌǎυǋİ Ĳǎ ǘǓǎǐ Ĳǔǌ ǋαǇǆĲǙǌ ǋǈαǐ ĲƾǍǆǐ 

ǋİ Ĳǎ ǘǓǎǐ Ĳǔǌ ǋαǇǆĲǙǌ ǋǈαǐ ƾǊǊǆǐ ĲƾǍǆǐ.  Γǈα Ĳǎ ıǉǎπǗ αυĲǗ ıυǄǉǏǁǌǎυǋİ Ĳǈǐ 

ǋƿıİǐ Ĳǈǋƿǐ Ĳǔǌ įİǈǄǋƾĲǔǌ.   

 

ƴαǏƾįİǈǄǋα  

 Ƴ πǏǎıįǈǎǏǈıǋǗǐ Ĳǎυ πǊƾĲǎυǐ Ĳǆǐ Ǌİǉƾǌǆǐ 10 İǌǀǊǈǉǔǌ αǌįǏǙǌ ǉαǈ 8 

ǄυǌαǈǉǙǌ ƿįǔıαǌ Ĳα απǎĲİǊƿıǋαĲα Ĳǔǌ įİǈǄǋƾĲǔǌ 1 ǉαǈ 2, αǌĲǁıĲǎǈǒα, ıĲǎ ƶǒǀǋα 

4.1 (ıİ cm). Ʊα İǍİĲαıǇİǁ αǌ ǎǈ Ĳǈǋƿǐ Ĳǔǌ įǘǎ įİǈǄǋƾĲǔǌ παǏǎυıǈƾǅǎυǌ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ απǗǉǊǈıǆ ıİ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ 0.05. 
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 Γǈα ǌα ǋπǎǏƿıǎυǋİ ǌα αǌαǊǘıǎυǋİ Ĳα įǘǎ αυĲƾ įİǁǄǋαĲα ıĲǎ SPSS Ĳα 

ǋİĲαφƿǏǎυǋİ ıİ ǋǈα ıĲǀǊǆ, πǎυ Ĳǆǌ ǎǌǎǋƾǅǎυǋİ ƿıĲǔ samples. ƶĲǆ įǈπǊαǌǀ 

ıĲǀǊǆ, πǎυ Ĳǆǌ ǎǌǎǋƾǅǎυǋİ groups, ǒǏǆıǈǋǎπǎǈǎǘǋİ Ĳǎυǐ αǏǈǇǋǎǘǐ 1 ǉαǈ 2 Ǆǈα ǌα 

įǈαǉǏǁǌǎυǋİ Ĳα įǘǎ įİǁǄǋαĲα, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 4.1. 

 

 

ƶǒǀǋα 4.1. Ʃİįǎǋƿǌα παǏαįİǁǄǋαĲǎǐ  

 

 Γǈα ǌα ǒǏǆıǈǋǎπǎǈǀıǎυǋİ Ĳǎ SPSS ıĲǎǌ παǏαπƾǌǔ ƿǊİǄǒǎ, αǉǎǊǎυǇǎǘǋİ Ĳǆ 

įǈαįǈǉαıǁα Analyze  Compare Means  Independent-Samples T Test, ıĲǎ 

παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ Samples ıĲǎ πǊαǁıǈǎ Test 

Variable(s), Ĳǆ ǋİĲαǃǊǆĲǀ Groups ıĲǎ Grouping Variable ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ 

Define Groups. ƶĲǎ ǌƿǎ παǏƾǇυǏǎ İǈıƾǄǎυǋİ Ĳǆǌ Ĳǈǋǀ 1 ıĲǎ Group 1 ǉαǈ Ĳǆǌ Ĳǈǋǀ 
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2 ıĲǎ Group 2. ưİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳǎυǐ ƴǁǌαǉİǐ 4.1 ǉαǈ 

4.2.  

 

ƴǁǌαǉαǐ 4.1. Γİǌǈǉƾ πİǏǈǄǏαφǈǉƾ ıĲαĲǈıĲǈǉƾ ıĲǎǈǒİǁα Ǆǈα Ĳα įİǁǄǋαĲα 

 

Group Statistics 

 

groups N Mean 

Std. 

Deviation 

Std. Error 

Mean 

samples 1 10 31,350 3,0252 ,9566 

2 8 33,400 2,6753 ,9459 

 
 

ƴǁǌαǉαǐ 4.2. Ʒǋǀǋα απǎĲİǊİıǋƾĲǔǌ ıĲαĲǈıĲǈǉǎǘ İǊƿǄǒǎυ 

 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig.  

(2-tailed) 

Mean 

Difference 

Std. Error 

Difference 

 Equal 

variances 

assumed 

,567 ,462 -1,502 16 ,153 -2,0500 1,3648 

Equal 

variances not 

assumed 

  

-1,524 15,793 ,147 -2,0500 1,3453 

 
 

 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ǎ ıĲαĲǈıĲǈǉǗǐ ƿǊİǄǒǎǐ įǈαıπǎǏǙǌ ǋİ Ĳǎ ǉǏǈĲǀǏǈǎ Levene 

įǁǌİǈ Ĳǆǌ Ĳǈǋǀ p = 0.462 > 0.05 πǎυ įİǁǒǌİǈ ǗĲǈ ǆ Ƭ0 įİǌ απǎǏǏǁπĲİĲαǈ. ƶυǌİπǙǐ 

įİǌ υπƾǏǒİǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ įǈαφǎǏƾ ıĲǈǐ įǈαıπǎǏƿǐ Ĳǔǌ įǘǎ įİǈǄǋƾĲǔǌ. ưİ 

ǃƾıǆ αυĲǗ Ĳǎ απǎĲƿǊİıǋα ıĲǎǌ παǏαπƾǌǔ πǁǌαǉα ǈıǒǘİǈ ǆ İπƾǌǔ ǄǏαǋǋǀ (Equal 

variances assumed). Ƨǌ υπǀǏǒİ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ įǈαφǎǏƾ ıĲǈǐ įǈαıπǎǏƿǐ, 

ĲǗĲİ Ǉα İǍİĲƾǅαǋİ Ĳα απǎĲİǊƿıǋαĲα Ĳǆǐ ǉƾĲǔ ǄǏαǋǋǀǐ (Equal variances not 

assumed) ıĲǎǌ παǏαπƾǌǔ πǁǌαǉα.    

 ƧπǗ Ĳα απǎĲİǊƿıǋαĲα Ĳǆǐ İπƾǌǔ ǄǏαǋǋǀǐ παǁǏǌǎυǋİ Ǆǈα Ĳǆ ǋǆįİǌǈǉǀ 

υπǗǇİıǆ Ĳǆǌ Ĳǈǋǀ p = 0.153 > 0.05 πǎυ įİǁǒǌİǈ ǗĲǈ ǆ Ƭ0 įİǌ απǎǏǏǁπĲİĲαǈ. 
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ƪπǎǋƿǌǔǐ ıİ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ 0,05 ǆ ǋǆįİǌǈǉǀ υπǗǇİıǆ ǈıǒǘİǈ: Ʃİǌ 

υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ įǘǎ įİǈǄǋƾĲǔǌ.   

 

4.3 ƶƸΓƮƵƭƶƬ ƫƪƸΓƻƱ ƩƪƭΓưƧƷƻƱ  

(Paired samples t-tests) 

 Ʃǘǎ įİǁǄǋαĲα ıǒǆǋαĲǁǅǎυǌ ƿǌα ǅİǘǄǎǐ αǌ υπƾǏǒİǈ ƿǌα πǏǎǐ ƿǌα αǌĲǈıĲǎǈǒǁα 

ǋİĲαǍǘ Ĳǔǌ ĲǈǋǙǌ Ĳǔǌ įİǈǄǋƾĲǔǌ. Γǈα παǏƾįİǈǄǋα, ıĲǎǌ πǁǌαǉα Ĳǎυ ƶǒǀǋαĲǎǐ 4.2 

ǒǏǎǌǎǊǎǄǎǘǌĲαǈ 8 Ĳαφǈǉƾ αǌĲǈǉİǁǋİǌα ǋİ įǘǎ įǈαφǎǏİĲǈǉƿǐ ǋİǇǗįǎυǐ. Ƴǈ Ĳǈǋƿǐ 

αυĲƿǐ ıǒǆǋαĲǁǅǎυǌ ƿǌα ǅİǘǄǎǐ įİǈǄǋƾĲǔǌ. 

  ƶΣ αυĲƿǐ Ĳǈǐ πİǏǈπĲǙıİǈǐ Ĳǎ ǉǘǏǈǎ İǏǙĲǆǋα πǎυ İǄİǁǏİĲαǈ İǁǌαǈ αǌ υπƾǏǒİǈ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ įǈαφǎǏƾ ǋİĲαǍǘ Ĳǔǌ ǋİĲǏǀıİǔǌ Ĳǔǌ įǘǎ ǋİǇǗįǔǌ. Ƨǌ įİǌ 

υπƾǏǒİǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ įǈαφǎǏƾ, Ǉα πǏƿπİǈ ǎ ǋƿıǎǐ ǗǏǎǐ Ĳǔǌ įǈαφǎǏǙǌ 

ǋİĲαǍǘ Ĳǔǌ αǌĲǁıĲǎǈǒǔǌ ĲǈǋǙǌ Ĳǔǌ įǘǎ įİǈǄǋƾĲǔǌ ǌα İǁǌαǈ ǋǆįƿǌ. 

 

ƴαǏƾįİǈǄǋα  

 ƶΣ ƿǌαǌ Ĳƾφǎ ǒǏǎǌǎǊǎǄǎǘǋİ 8 įǈαφǎǏİĲǈǉƾ αǌĲǈǉİǁǋİǌα ǋİ įǘǎ Ĳİǒǌǈǉƿǐ 

ǒǏǎǌǎǊǗǄǆıǆǐ. Ʒα απǎĲİǊƿıǋαĲα πǎυ πǀǏαǋİ ıİ ǒǈǊǈƾįİǐ ǒǏǗǌǈα įǁǌǎǌĲαǈ ıĲǎ 

ƶǒǀǋα 4.2. Ʊα İǊİǄǒǇİǁ αǌ ǎǈ įǘǎ ǋƿǇǎįǎǈ įǁǌǎυǌ ıĲαĲǈıĲǈǉƾ Ĳα ǁįǈα 

απǎĲİǊƿıǋαĲα. 

 

 ưİĲαφƿǏǎυǋİ Ĳα įİįǎǋƿǌα ıİ φǘǊǊǎ İǏǄαıǁαǐ Ĳǎυ SPSS, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ 

ƶǒǀǋα 4.2 Ǘπǎυ ǎǈ ǋİĲαǃǊǆĲƿǐ ƿǒǎυǌ Ĳα ǎǌǗǋαĲα Method1 ǉαǈ Method2. 

ƧǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα Analyze  Compare Means  Paired-Samples T Test. 

ƶĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǈǐ įǘǎ ǋİĲαǃǊǆĲƿǐ ǉαǈ ǋİ ǉǊǈǉ ıĲǎ 

ǃƿǊǎǐ  Ĳǈǐ ǋİĲαφƿǏǎυǋİ ıĲǎ πǊαǁıǈǎ Paired Variables (ƶǒǀǋα 4.3). ưİ ǉǊǈǉ ıĲǎ 

ΟΚ παǁǏǌǎυǋİ Ĳǎυǐ πǁǌαǉİǐ απǎĲİǊİıǋƾĲǔǌ. Ƴ πǁǌαǉαǐ πǎυ ǉυǏǁǔǐ ǋαǐ 

İǌįǈαφƿǏİǈ İǁǌαǈ ǎ Paired Samples Tests (ƴǁǌαǉαǐ 4.3). ƴαǏαĲǆǏǎǘǋİ ǗĲǈ p = 

0.150 > 0.05 πǎυ įİǁǒǌİǈ ǗĲǈ ǉαǈ İįǙ ǆ Ƭ0 įİǌ απǎǏǏǁπĲİĲαǈ. ƶυǌİπǙǐ įİǌ 

υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ įǘǎ įİǈǄǋƾĲǔǌ ǉαǈ ƾǏα ǎǈ 

įǘǎ ǋƿǇǎįǎǈ įǁǌǎυǌ ıĲαĲǈıĲǈǉƾ ǁįǈα απǎĲİǊƿıǋαĲα. 
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ƶǒǀǋα 4.2. ƳǏǄƾǌǔıǆ įİįǎǋƿǌǔǌ Ǆǈα ıǘǄǉǏǈıǆ ǅİυǄǙǌ įİǈǄǋƾĲǔǌ 

  

 

 

ƶǒǀǋα 4.3. ƴǊαǁıǈǎ įǈαǊǗǄǎυ Paired-samples T test 
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ƴǁǌαǉαǐ 4.3. ƧπǎĲİǊƿıǋαĲα ıĲαĲǈıĲǈǉǎǘ İǊƿǄǒǎυ 

Paired Samples Test 

 

Paired Differences 

t df 

Sig.  

(2-tailed) Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

 Method1 - 

Method2 

-,1250 ,2188 ,0773 -,3079 ,0579 -1,616 7 ,150 

 

 

4.4 ƪƯƪΓƹƳƶ ƩƭƧƶƴƳƵƻƱ (ANOVA) 

4.4.1 ưƳƱƳƴƧƵƧΓƳƱƷƭƮƬ ƧƱƧƯƸƶƬ ƩƭƧƶƴƳƵƧƶ (One-way ANOVA) 

 ƴǏǎǆǄǎυǋƿǌǔǐ İǍİĲƾıαǋİ Ĳǎǌ ıĲαĲǈıĲǈǉǗ ƿǊİǄǒǎ Ĳǆǐ įǈαφǎǏƾǐ ǋƿıǔǌ ĲǈǋǙǌ 

Ǆǈα įǘǎ įİǁǄǋαĲα. ƶİ πǎǊǊƿǐ πİǏǈπĲǙıİǈǐ ǇƿǊǎυǋİ ǌα İǍİĲƾıǎυǋİ αǌ υπƾǏǒǎυǌ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ ǋƿıǔǌ ĲǈǋǙǌ ĲǏǈǙǌ ǀ πİǏǈııǎĲƿǏǔǌ 

įİǈǄǋƾĲǔǌ. ƧυĲǗ İπǈĲυǄǒƾǌİĲαǈ ǋİ Ĳǆ ǋƿǇǎįǎ πǎυ ǎǌǎǋƾǅİĲαǈ αǌƾǊυıǆ 

įǈαıπǎǏƾǐ (Analysis of Variance - ANOVA). Ƨǌ ǉαǈ υπƾǏǒǎυǌ πǎǊǊƿǐ παǏαǊǊαǄƿǐ 

Ĳǆǐ ǋİǇǗįǎυ, ǋπǎǏǎǘǋİ ǌα įǈαǉǏǁǌǎυǋİ įǘǎ πİǏǈπĲǙıİǈǐ: Ʒǆ ǋǎǌǎ-παǏαǄǎǌĲǈǉǀ 

αǌƾǊυıǆ įǈαıπǎǏƾǐ (One-way ANOVA) ǉαǈ Ĳǆ įǈ-παǏαǄǎǌĲǈǉǀ αǌƾǊυıǆ įǈαıπǎǏƾǐ 

(Two-way ANOVA). Ƭ įİǘĲİǏǆ ƿǒİǈ İπǁıǆǐ įǘǎ υπǎπİǏǈπĲǙıİǈǐ: Ĳǆǌ αǌƾǊυıǆ 

ǒǔǏǁǐ αǊǊǆǊİπǈįǏƾıİǈǐ ǀ ǋİ αǊǊǆǊİπǈįǏƾıİǈǐ. Ƴǈ įǘǎ αυĲƿǐ υπǎπİǏǈπĲǙıİǈǐ 

ǎǌǎǋƾǅǎǌĲαǈ ǉαǈ αǌƾǊυıǆ ǒǔǏǁǐ İπαǌαǊǀǓİǈǐ ǀ ǋİ İπαǌαǊǀǓİǈǐ. 

 Γİǌǈǉƾ ıĲǆ ǋǎǌǎ-παǏαǄǎǌĲǈǉǀ αǌƾǊυıǆ įǈαıπǎǏƾǐ ƿǒǎυǋİ n įİǁǄǋαĲα (cases) 

ǋİ m įİįǎǋƿǌα (variables) Ĳǎ ǉαǇƿǌα. ƶĲǎǌ ƴǁǌαǉα 4.4 įǁǌİĲαǈ ǋǈα Ǆİǌǈǉǀ 

įǈİυǇƿĲǆıǆ įİǈǄǋƾĲǔǌ Ǆǈα ǋǎǌǎ-παǏαǄǎǌĲǈǉǀ αǌƾǊυıǆ įǈαıπǎǏƾǐ.  

 

ƴǁǌαǉαǐ 4.4. ƩǈİυǇƿĲǆıǆ įİǈǄǋƾĲǔǌ Ǆǈα ǋǎǌǎ-παǏαǄǎǌĲǈǉǀ 

αǌƾǊυıǆ įǈαıπǎǏƾǐ 

ƩİǁǄǋα 1 x11 x12 . . . x1m 

ƩİǁǄǋα 2 x21 x22 . . . x2m 

. . .   . . .  

ƩİǁǄǋα n xn1 xn2 . . . xnm 
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 Γǈα ǌα İǁǌαǈ İπǈĲǏİπĲǀ ǆ İφαǏǋǎǄǀ Ĳǆǐ ǋİǇǗįǎυ πǏƿπİǈ ǌα πǊǆǏǎǘǌĲαǈ ǎǈ 

İǍǀǐ πǏǎǖπǎǇƿıİǈǐ: 

 Ƨ. Ʃİǌ πǏƿπİǈ ǌα υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ıĲǈǐ įǈαıπǎǏƿǐ 

Ĳǔǌ įİǈǄǋƾĲǔǌ. ƩǆǊαįǀ Ǉα πǏƿπİǈ ǌα υπƾǏǒİǈ ǎǋǎǈǎǄƿǌİǈα Ĳǆǐ įǈαıπǎǏƾǐ 

(Homogeneity of variance). Ʒα πİǏǈııǗĲİǏα ıĲαĲǈıĲǈǉƾ πǏǎǄǏƾǋǋαĲα, Ǘπǔǐ ǉαǈ Ĳǎ 

SPSS ǒǏǆıǈǋǎπǎǈǎǘǌ Ĳǎ ǉǏǈĲǀǏǈǎ ǀ Ĳǎǌ ƿǊİǄǒǎ Levene. Ƨǌ įİǌ υπƾǏǒİǈ 

ǎǋǎǈǎǄƿǌİǈα Ĳǆǐ įǈαıπǎǏƾǐ, ǋπǎǏǎǘǋİ ǌα ǒǏǆıǈǋǎπǎǈǀıǎυǋİ ǋǆ παǏαǋİĲǏǈǉǀ 

ANOVA, Ǘπǔǐ İǍİĲƾǅİĲαǈ ıİ İπǗǋİǌǎ ǉİφƾǊαǈǎ.  

 ƨ. Ʒα įİǁǄǋαĲα πǏƿπİǈ ǌα αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. ưǈǉǏƿǐ 

απǎǉǊǁıİǈǐ απǗ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ įİǌ İπǆǏİƾǅǎυǌ Ĳα απǎĲİǊƿıǋαĲα Ĳǆǐ 

ǋİǇǗįǎυ. Ƨǌ Ǘǋǔǐ υπƾǏǒǎυǌ ıǆǋαǌĲǈǉƿǐ απǎǉǊǁıİǈǐ ĲǗĲİ İφαǏǋǗǅǎυǋİ ǋǆ 

παǏαǋİĲǏǈǉǀ ANOVA.  

  

 Γǈα ǌα İφαǏǋǗıǎυǋİ Ĳǆǌ απǊǀ One-way ANOVA ıĲǎ SPSS ǗǊα Ĳα įİǁǄǋαĲα 

ĲǎπǎǇİĲǎǘǌĲαǈ ıİ ǋǈα ıĲǀǊǆ, İǌǙ ıİ ǋǈα ƾǊǊǆ ıĲǀǊǆ, ǄİǈĲǎǌǈǉǀ ǀ ǋǆ ǄİǈĲǎǌǈǉǀ, 

ǒǏǆıǈǋǎπǎǈǎǘǋİ Ĳǎυǐ αǏǈǇǋǎǘǐ 1, 2, 3, Ζ Ǆǈα ǌα įǈαǉǏǁǌǎυǋİ Ĳα įİǁǄǋαĲα. 

ƧǉǎǊǎǘǇǔǐ απǗ Ĳǎ Analyze  Compare Means  One-Way ANOVA αǌǎǁǄǎυǋİ Ĳǎ 

παǏƾǇυǏǎ One-Way ANOVA ǉαǈ ǋİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ Ĳǔǌ įİǈǄǋƾĲǔǌ ıĲǎ 

πǊαǁıǈǎ Dependent List, Ĳǆ ǋİĲαǃǊǆĲǀ ǋİ Ĳǎυǐ αǏǈǇǋǎǘǐ 1, 2, 3, Ζ  ıĲǎ Factor ǉαǈ 

απǗ Ĳǎ Options İπǈǊƿǄǎυǋİ Ĳǎ Homogeneity of variance test Ǆǈα ǌα İǊƿǄǍǎυǋİ Ĳǆǌ 

ǎǋǎǈǎǄƿǌİǈα Ĳǆǐ įǈαıπǎǏƾǐ. ƳǊǎǉǊǆǏǙǌǎυǋİ ǋİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ.   

 

ƴαǏƾįİǈǄǋα  

 ƶİ ĲǏİǈǐ įǈαφǎǏİĲǈǉƿǐ ĲǎπǎǇİıǁİǐ πǏǎıįǈǎǏǁıĲǆǉİ Ĳǎ ǘǓǎǐ πƿǌĲİ İǌǀǊǈǉǔǌ 

αǌįǏǙǌ. Ʒα απǎĲİǊƿıǋαĲα įǁǌǎǌĲαǈ ıĲǎǌ ƴǁǌαǉα 4.5. Ʊα İǍİĲαıǇİǁ αǌ υπƾǏǒǎυǌ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ υǓǙǌ ıİ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 

0,05. 

 

 ưİĲαφƿǏǎυǋİ Ĳα παǏαπƾǌǔ įİįǎǋƿǌα ıİ φǘǊǊǎ İǏǄαıǁαǐ Ĳǎυ SPSS, Ǘπǔǐ 

φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 4.4, ıĲǀǊİǐ Height ǉαǈ Groups. Γǈα ǌα İφαǏǋǗıǎυǋİ ĲǙǏα Ĳǆ 

ǋƿǇǎįǎ ƧǌƾǊυıǆ ƩǈαıπǎǏƾǐ αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα πǎυ πǏǎαǌαφƿǏαǋİ. 

ƩǆǊαįǀ, απǗ Ĳǎ Analyze  Compare Means  One-Way ANOVA αǌǎǁǄǎυǋİ Ĳǎ 

παǏƾǇυǏǎ One-Way ANOVA ǉαǈ ǋİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ Height ıĲǎ πǊαǁıǈǎ 

Dependent List, Ĳǆ ǋİĲαǃǊǆĲǀ Groups ıĲǎ Factor ǉαǈ απǗ Ĳǎ Options İπǈǊƿǄǎυǋİ 
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Ĳǎ Homogeneity of variance test. ưİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳα 

απǎĲİǊƿıǋαĲα Ĳǔǌ ƴǈǌƾǉǔǌ 4.6 ǉαǈ 4.7. 

 

ƴǁǌαǉαǐ 4.5. ΎǓǎǐ ıİ cm İǌǀǊǈǉǔǌ αǌįǏǙǌ Ǘπǔǐ πǏǎıįǈǎǏǁıĲǆǉİ απǗ Ĳαφǈǉƾ 

įİįǎǋƿǌα ĲǏǈǙǌ įǈαφǎǏİĲǈǉǙǌ ĲǎπǎǇİıǈǙǌ 

 

ƷǎπǎǇİıǁα ΎǓǎǐ ıİ cm 

Ƨ 

ƨ 

Γ 

178 

168 

135 

158 

153 

175 

148 

147 

173 

170 

165 

155 

139 

178 

153 

 

 

 

ƶǒǀǋα 4.4. Ʃİįǎǋƿǌα παǏαįİǁǄǋαĲǎǐ 
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ƴǁǌαǉαǐ 4.6. ƧπǎĲİǊƿıǋαĲα İǊƿǄǒǎυ ǎǋǎǈǎǄƿǌİǈαǐ Ĳǆǐ įǈαıπǎǏƾǐ 

 

ƴǁǌαǉαǐ 4.7. ƧπǎĲİǊƿıǋαĲα ıǘǄǉǏǈıǆǐ ǋİĲαǍǘ ǎǋƾįǔǌ 
 

 
 

 ƧπǗ Ĳǎǌ πǁǌαǉα Test of Homogeneity of Variances παǏαĲǆǏǎǘǋİ ǗĲǈ ǎ 

ıĲαĲǈıĲǈǉǗǐ ƿǊİǄǒǎǐ įǈαıπǎǏǙǌ ǋİ Ĳǎ ǉǏǈĲǀǏǈǎ Levene įǁǌİǈ Ĳǆǌ Ĳǈǋǀ p = 0.347 > 

0.05 πǎυ įİǁǒǌİǈ ǗĲǈ ǆ Ƭ0 įİǌ απǎǏǏǁπĲİĲαǈ. ƶυǌİπǙǐ įİǌ υπƾǏǒİǈ ıĲαĲǈıĲǈǉƾ 

ıǆǋαǌĲǈǉǀ įǈαφǎǏƾ ıĲǈǐ įǈαıπǎǏƿǐ Ĳǔǌ įİǈǄǋƾĲǔǌ ǉαǈ ƾǏα ǆ ANOVA ǋπǎǏİǁ ǌα 

İφαǏǋǎıĲİǁ. ƴαǏαĲǆǏǎǘǋİ İπǁıǆǐ ǗĲǈ Ǆǈα Ĳǆǌ p-value Ĳǆǐ ANOVA ǈıǒǘİǈ p = 0.281 

> 0.05. ƶυǌİπǙǐ ıİ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 0.05 įİǌ υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ 

ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ υǓǙǌ Ĳǔǌ αǌįǏǙǌ Ĳǔǌ ĲǏǈǙǌ πİǏǈǎǒǙǌ.  

 

ƴαǏƾįİǈǄǋα  

 Ƨǐ υπǎǇƿıǎυǋİ ǗĲǈ ıĲǆ ĲǎπǎǇİıǁα Ƨ Ĳα ǘǓǆ ǀĲαǌ 195, 180, 170, 185 ǉαǈ 

190. Ʒǈ ıυǋπİǏƾıǋαĲα πǏǎǉǘπĲǎυǌ ıΣ αυĲǀ Ĳǆǌ πİǏǁπĲǔıǆ;  

 

 Ƨǌ αǌαǊǘıǎυǋİ Ĳα απǎĲİǊƿıǋαĲα Ǘπǔǐ παǏαπƾǌǔ, παǁǏǌǎυǋİ Ĳǎǌ ƴǁǌαǉα 

4.8 απǗ Ĳǎǌ ǎπǎǁǎ φαǁǌİĲαǈ ǗĲǈ ıİ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 0.05 (αǊǊƾ ǉαǈ ıİ 

İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 0.01) υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ 

ǋİĲαǍǘ Ĳǔǌ υǓǙǌ Ĳǔǌ ĲǏǈǙǌ ĲǎπǎǇİıǈǙǌ (p = 0.009 < 0.01). 

 

 
 
 

Test of Homogeneity of Variances 

height 

Levene Statistic df1 df2 Sig. 

1.157 2 12 .347 

 

ANOVA 

height 

 Sum of Squares df Mean Square F Sig. 

Between Groups 384.533 2 192.267 1.415 .281 

Within Groups 1630.800 12 135.900   

Total 2015.333 14    
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ƴǁǌαǉαǐ 4.8. ƧπǎĲİǊƿıǋαĲα ıǘǄǉǏǈıǆǐ ǋİĲαǍǘ ǎǋƾįǔǌ 

 
 

 Γǈα ǌα įǎǘǋİ ǋİĲαǍǘ πǎǈǙǌ įİǈǄǋƾĲǔǌ İǌĲǎπǁǅǎǌĲαǈ ǎǈ įǈαφǎǏƿǐ, İǏǄαǅǗǋαıĲİ 

ǔǐ İǍǀǐ: ƶĲǎ παǏƾǇυǏǎ One-Way ANOVA ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Post Hoc ǉαǈ 

İπǈǊƿǄǎυǋİ Ĳǎ ǉǏǈĲǀǏǈǎ Tukey, İφǗıǎǌ ƿǒǎυǋİ ǎǋǎǈǎǄƿǌİǈα Ĳǆǐ įǈαıπǎǏƾǐ. ƷǙǏα 

ıĲα απǎĲİǊƿıǋαĲα Ǉα πƾǏǎυǋİ ǉαǈ Ĳǎǌ ƴǁǌαǉα 4.9. ƧπǗ Ĳǎǌ πǁǌαǉα αυĲǗ İǘǉǎǊα 

πǏǎǉǘπĲİǈ ǗĲǈ ƿǒǎυǋİ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ groups 1 ǉαǈ 2 

(p = 0.038 < 0.05) ǉαǈ Ĳǔǌ 1 ǉαǈ 3 (p = 0.01 < 0.05). ƧǌĲǁǇİĲα, įİǌ υπƾǏǒǎυǌ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ groups 2 ǉαǈ 3. ƶǆǋİǈǙǌİĲαǈ ǗĲǈ 

ǈıǒǘİǈ 1 = Ƨ, 2 = ƨ ǉαǈ 3 = Γ.    

 

ƴǁǌαǉαǐ 4.9. ƧπǎĲİǊƿıǋαĲα İπǈǋƿǏǎυǐ ıυǄǉǏǁıİǔǌ 

 

 

4.4.2 ƩƭƴƧƵƧΓƳƱƷƭƮƬ ƧƱƧƯƸƶƬ ƩƭƧƶƴƳƵƧƶ (Two-way ANOVA) 

 Όπǔǐ ƿǒǎυǋİ ǀįǆ αǌαφƿǏİǈ, ǆ įǈ-παǏαǄǎǌĲǈǉǀ αǌƾǊυıǆ įǈαıπǎǏƾǐ (Two-way 

ANOVA) įǈαǉǏǁǌİĲαǈ ıİ įǘǎ υπǎπİǏǈπĲǙıİǈǐ: Ĳǆǌ αǌƾǊυıǆ ǒǔǏǁǐ αǊǊǆǊİπǈįǏƾıİǈǐ 

ǉαǈ Ĳǆǌ αǌƾǊυıǆ ǋİ αǊǊǆǊİπǈįǏƾıİǈǐ.  

 

 

ANOVA 

height2 

 Sum of Squares df Mean Square F Sig. 

Between Groups 2140.133 2 1070.067 7.143 .009 

Within Groups 1797.600 12 149.800   

Total 3937.733 14    

 

Multiple Comparisons 

height2 

Tukey HSD 

(I) groups (J) groups 

Mean 

Difference (I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

1 2 21.80000
*
 7.74080 .038 1.1486 42.4514 

3 27.80000
*
 7.74080 .010 7.1486 48.4514 

2 1 -21.80000
*
 7.74080 .038 -42.4514 -1.1486 

3 6.00000 7.74080 .725 -14.6514 26.6514 

3 1 -27.80000
*
 7.74080 .010 -48.4514 -7.1486 

2 -6.00000 7.74080 .725 -26.6514 14.6514 

*. The mean difference is significant at the 0.05 level. 
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4.4.2.1 ƧƱƧƯƸƶƬ ƩƭƧƶƴƳƵƧƶ ƹƻƵƭƶ ƧƯƯƬƯƪƴƭƩƵƧƶƪƭƶ 

 ƶĲǆǌ įǈ-παǏαǄǎǌĲǈǉǀ αǌƾǊυıǆ įǈαıπǎǏƾǐ ǎǈ Ĳǈǋƿǐ Ĳǎυ įİǁǄǋαĲǎǐ 

İπǆǏİƾǅǎǌĲαǈ απǗ įǘǎ παǏƾǄǎǌĲİǐ, ıİ αǌĲǁǇİıǆ ǋİ Ĳǆǌ ǋǎǌǎ-παǏαǄǎǌĲǈǉǀ 

αǌƾǊυıǆ įǈαıπǎǏƾǐ Ǘπǎυ ƿǒǎυǋİ ǋǗǌǎ ƿǌαǌ παǏƾǄǎǌĲα.    

 

ƴαǏƾįİǈǄǋα  

 ƠıĲǔ ǗĲǈ ǋİǊİĲƾǋİ Ĳǆǌ πİǏǁǋİĲǏǎ ǉǏαǌǁǔǌ įǈαφǎǏİĲǈǉǀǐ ǒǏǎǌǎǊǎǄǁαǐ 

(ƴİǏǁǎįǎǐ ƭ, ƭƭ, ƭƭƭ ǉαǈ IV) πǎυ ǃǏƿǇǆǉαǌ ıİ ĲǏİǈǐ įǈαφǎǏİĲǈǉƿǐ ĲǎπǎǇİıǁİǐ: (Ƨ) 

ǌǆıǈƾ, (ƨ) πİįǈƾįİǐ, ǉαǈ (C) ǎǏİǈǌƾ. ƶİ ǉƾǇİ ĲǎπǎǇİıǁα ǉαǈ ǒǏǎǌǈǉǀ πİǏǁǎįǎ 

πǏǎıįǈǎǏǁıĲǆǉİ ǎ ǋƿıǎǐ ǗǏǎǐ Ĳǆǐ πİǏǈǋƿĲǏǎυ Ĳǔǌ ǉǏαǌǁǔǌ ǉαǈ Ĳα απǎĲİǊƿıǋαĲα 

πǎυ İǊǀφǇǆıαǌ įǁǌǎǌĲαǈ ıĲǎǌ ƴǁǌαǉα 4.10. Ʊα İǍİĲαıǇİǁ ǉαĲƾ πǗıǎ İǁǌαǈ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ ǆ İπǁįǏαıǆ Ĳǆǐ ǒǏǎǌǈǉǀǐ πİǏǈǗįǎυ ǉαǈ Ĳǆǐ ĲǎπǎǇİıǁαǐ ıĲǆǌ 

πİǏǁǋİĲǏǎ Ĳǎυ ǉǏαǌǁǎυ. 

 

ƴǁǌαǉαǐ 4.10. Ʃİįǎǋƿǌα παǏαįİǁǄǋαĲǎǐ 

 Ƨ ƨ C 

ƭ 

ƭƭ 

ƭƭƭ 

IV 

53 

54 

56 

57 

53 

53 

54 

56 

53 

52 

55 

55 

 

 

  ưİĲαφƿǏǎυǋİ Ĳα įİįǎǋƿǌα Ĳǎυ ƴǁǌαǉα 4.10 ıİ ƿǌα φǘǊǊǎ İǏǄαıǁαǐ Ĳǎυ 

SPSS, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 4.5. ƶĲǎ ıǒǀǋα αυĲǗ ǆ ǋİĲαǃǊǆĲǀ Dimensions 

İǉφǏƾǅİǈ Ĳǈǐ Ĳǈǋƿǐ Ĳǆǐ πİǏǈǋƿĲǏǎυ Ĳǔǌ ǉǏαǌǁǔǌ, ǆ Date Ĳǈǐ ǒǏǎǌǈǉƿǐ πİǏǈǗįǎυǐ ǉαǈ 

ǆ Location Ĳǆǌ ĲǎπǎǇİıǁα. ƴǏǎφαǌǙǐ ǎǈ Ĳǈǋƿǐ 1, 2, 3, 4 Ĳǆǐ Date αǌĲǈıĲǎǈǒǎǘǌ 

ıĲǈǐ πİǏǈǗįǎυǐ I, II, III, IV ǉαǈ ǎǈ 1, 2, 3 Ĳǆǐ Location ıĲǈǐ ĲǎπǎǇİıǁİǐ Ƨ, ƨ ǉαǈ C. 

 Γǈα ǌα İφαǏǋǗıǎυǋİ ĲǙǏα Ĳǆ ǋƿǇǎįǎ Ĳǆǐ įǈ-παǏαǄǎǌĲǈǉǀǐ ƧǌƾǊυıǆǐ 

ƩǈαıπǎǏƾǐ αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα Analyze  General Linear Model  

Univariate. ƶĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ Dimensions, 

Date, Location  ıĲα πǊαǁıǈα Dependent Variable ǉαǈ Fixed Factor(s) Ǘπǔǐ φαǁǌİĲαǈ 

ıĲǎ ƶǒǀǋα 4.6.  Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ Model ǉαǈ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ πǎυ αǌǎǁǄİǈ 

ǉƾǌǎυǋİ Ĳǈǐ αǉǗǊǎυǇİǐ İǌƿǏǄİǈİǐ: ƪπǈǊƿǄǎυǋİ Custom, ǋİĲαφƿǏǎυǋİ Ĳǈǐ 
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ǋİĲαǃǊǆĲƿǐ Date ǉαǈ Location ıĲǎ πǊαǁıǈǎ  Model ǉαǈ İπǈǊƿǄǎυǋİ All 2-way, Ǘπǔǐ 

φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 4.7. ƶυǌİǒǁǅǎυǋİ ǋİ Continue ǉαǈ ıĲǎ παǏƾǇυǏǎ Univariate 

ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Options, Ǘπǎυ İπǈǊƿǄǎυǋİ Ĳǎ Homogeneity tests. ưİ ǉǊǈǉ ıĲǎ 

Continue ǉαǈ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳα απǎĲİǊƿıǋαĲα Ĳǎυ ƴǁǌαǉα 4.11.  

   

 

ƶǒǀǋα 4.5. Ʃİįǎǋƿǌα παǏαįİǁǄǋαĲǎǐ ıĲǎ SPSS 
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ƶǒǀǋα 4.6. Ʒǎ παǏƾǇυǏǎ Univariate 

 

 

ƶǒǀǋα 4.7. Ʒǎ παǏƾǇυǏǎ Univariate: Model 
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ƴǁǌαǉαǐ 4.11. ƧπǎĲİǊƿıǋαĲα ıυǄǉǏǁıİǔǌ 
 

Tests of Between-Subjects Effects 

Dependent Variable:Dimensions 

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Corrected Model 23,750a 5 4,750 11,400 ,005 

Intercept 35316,750 1 35316,750 84760,200 ,000 

Date 20,250 3 6,750 16,200 ,003 

Location 3,500 2 1,750 4,200 ,072 

Error 2,500 6 ,417   

Total 35343,000 12    

Corrected Total 26,250 11    

a. R Squared = ,905 (Adjusted R Squared = ,825) 

 

 
 Ƭ Ĳǈǋǀ p = 0.003 < 0.05 įİǁǒǌİǈ ǗĲǈ ıİ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 0.05 ǆ 

İπǁįǏαıǆ Ĳǎυ παǏƾǄǎǌĲα χǏοǌǈǉǀ πİǏǁοįοǐ İǁǌαǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ. ƧǌĲǁǇİĲα, 

ǆ İπǁįǏαıǆ Ĳǆǐ ĲǎπǎǇİıǁαǐ İǁǌαǈ ƿıĲǔ ǉαǈ ǎǏǈαǉƾ ıĲαĲǈıĲǈǉƾ αıǀǋαǌĲǆ (p = 0.072 

> 0.05).  

 ƪπİǈįǀ παǏαĲǆǏǀıαǋİ ǗĲǈ ǆ İπǁįǏαıǆ Ĳǎυ παǏƾǄǎǌĲα χǏοǌǈǉǀ πİǏǁοįοǐ İǁǌαǈ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ, ǋπǎǏǎǘǋİ ǋİ Ĳǎ SPSS ǌα İǍİĲƾıǎυǋİ ǋİĲαǍǘ πǎǈǙǌ 

πİǏǈǗįǔǌ υπƾǏǒǎυǌ ǎǈ ǋİǄαǊǘĲİǏİǐ įǈαφǎǏƿǐ. Όπǔǐ ǉαǈ ıĲǆǌ απǊǀ One-Way 

ANOVA, αυĲǗ ǄǁǌİĲαǈ ǋİ ǉǊǈǉ ıĲǎ Post Hoc ıĲǎ παǏƾǇυǏǎ Univariate. ƶĲǎ ǌƿǎ 

παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ Date ıĲǎ πǊαǁıǈǎ Post Hoc 

Tests for ǉαǈ İπǈǊƿǄǎυǋİ Ĳǎ ǉǏǈĲǀǏǈǎ Tukey, İφǗıǎǌ ƿǒǎυǋİ ǎǋǎǈǎǄƿǌİǈα Ĳǆǐ 

įǈαıπǎǏƾǐ. ƷǙǏα ıĲα απǎĲİǊƿıǋαĲα Ǉα πƾǏǎυǋİ ǉαǈ Ĳǎǌ ƴǁǌαǉα 4.12, απǗ Ĳǎǌ 

ǎπǎǁǎ πǏǎǉǘπĲİǈ ǗĲǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ υπƾǏǒǎυǌ ǋİĲαǍǘ Ĳǔǌ 

πİǏǈǗįǔǌ ƭ Ν ƭƭƭ, ƭ Ν ƭV, II Ν III ǉαǈ II - IV. ƴǎǈǎ ıǆǋαǌĲǈǉƿǐ İǁǌαǈ ǎǈ įǈαφǎǏƿǐ ƭ Ν 

ƭV ǉαǈ II - IV. 
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ƴǁǌαǉαǐ 4.12. ƧπǎĲİǊƿıǋαĲα İπǈǋƿǏǎυǐ ıυǄǉǏǁıİǔǌ 

 

Multiple Comparisons 

Dimensions 

Tukey HSD 

(I) 

Date 

(J) 

Date 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

I II ,00 ,527 1,000 -1,82 1,82 

III -2,00* ,527 ,034 -3,82 -,18 

IV -3,00* ,527 ,005 -4,82 -1,18 

II I ,00 ,527 1,000 -1,82 1,82 

III -2,00* ,527 ,034 -3,82 -,18 

IV -3,00* ,527 ,005 -4,82 -1,18 

III I 2,00* ,527 ,034 ,18 3,82 

II 2,00* ,527 ,034 ,18 3,82 

IV -1,00 ,527 ,321 -2,82 ,82 

IV I 3,00* ,527 ,005 1,18 4,82 

II 3,00* ,527 ,005 1,18 4,82 

III 1,00 ,527 ,321 -,82 2,82 

Based on observed means. 

 The error term is Mean Square(Error) = .417. 

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

 

 
4.4.2.2 ƧƱƧƯƸƶƬ ƩƭƧƶƴƳƵƧƶ ưƪ ƧƯƯƬƯƪƴƭƩƵƧƶƪƭƶ 

 ƶİ πǎǊǊƿǐ πİǏǈπĲǙıİǈǐ ǋπǎǏİǁ ǌα υπƾǏǒİǈ ıǆǋαǌĲǈǉǀ αǊǊǆǊİπǁįǏαıǆ ǋİĲαǍǘ 

Ĳǔǌ παǏαǄǗǌĲǔǌ ǋİ απǎĲƿǊİıǋα ǆ ĲİǊǈǉǀ Ĳǎυǐ İπǁįǏαıǆ ıĲα įİįǎǋƿǌα ǌα İǁǌαǈ ǀ 

πǎǊǘ ǋİǄαǊǘĲİǏǆ ǀ πǎǊǘ ǋǈǉǏǗĲİǏǆ απǗ αυĲǀ πǎυ Ǉα αǌαǋƿǌαǋİ. ƶΣ αυĲǀ Ĳǆǌ 

πİǏǁπĲǔıǆ πǏƿπİǈ ǌα ǒǏǆıǈǋǎπǎǈǀıǎυǋİ ƧǌƾǊυıǆ ƩǈαıπǎǏƾǐ ǋİ 

αǊǊǆǊİπǈįǏƾıİǈǐ. Γǈα ǌα İφαǏǋǎıĲİǁ αυĲǀ ǆ αǌƾǊυıǆ απαǈĲİǁĲαǈ ǌα υπƾǏǒǎυǌ 

πİǏǈııǗĲİǏİǐ απǗ ǋǈα Ĳǈǋƿǐ ıİ ǉƾǇİ Ĳǈǋǀ Ĳǎυ πǏǙĲǎυ ǀ Ĳǎυ įİǘĲİǏǎυ παǏƾǄǎǌĲα. 

 

ƴαǏƾįİǈǄǋα  

 ƶΣ ƿǌα πİǁǏαǋα ǋİǊƿĲǆǐ Ĳǆǐ İπǁįǏαıǆǐ Ĳǆǐ ǇİǏǋǎǉǏαıǁαǐ ǉαǈ Ĳǎυ pH ıĲǆǌ 

αǌƾπĲυǍǆ İǌǗǐ ǃαǉĲǆǏǁǎυ ıİ 24 φǈƾǊİǐ İǊǀφǇǆıαǌ Ĳα απǎĲİǊƿıǋαĲα πǎυ įǁǌǎǌĲαǈ 
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ıĲǎǌ ƴǁǌαǉα 4.13. Ʊα İǍİĲαıǇİǁ ǆ İπǁįǏαıǆ Ĳǆǐ ǇİǏǋǎǉǏαıǁαǐ ǉαǈ Ĳǎυ pH ıĲǆǌ 

αǌƾπĲυǍǆ Ĳǎυ ǃαǉĲǆǏǁǎυ. 

 

ƴǁǌαǉαǐ 4.13. Ʃİįǎǋƿǌα παǏαįİǁǄǋαĲǎǐ 

 

Ʒ / 0C pH = 5 pH = 6 pH = 7 

25 
25 

30 
30 
35 

35 
40 

40 

9 
11 

13 
17 
18 

22 
22 

28 

18 
20 

23 
27 
27 

33 
20 

24 

36 
44 

27 
33 
23 

27 
7 

13 

 

 ưİĲαφƿǏǎυǋİ Ĳα įİįǎǋƿǌα ıİ ƿǌα φǘǊǊǎ İǏǄαıǁαǐ Ĳǎυ SPSS, Ǘπǔǐ φαǁǌİĲαǈ 

ıĲǎ ƶǒǀǋα 4.8, Ǘπǎυ ǆ ǋİĲαǃǊǆĲǀ ƨ İǉφǏƾǅİǈ Ĳǆǌ πυǉǌǗĲǆĲα, ǆ Ʒ Ĳǆ ǇİǏǋǎǉǏαıǁα 

ǉαǈ ǆ pH Ĳǆǌ ǎǍǘĲǆĲα Ĳǎυ įǈαǊǘǋαĲǎǐ.  

 

 

ƶǒǀǋα 4.8. Ʒǋǀǋα įİįǎǋƿǌǔǌ Ĳǎυ παǏαįİǁǄǋαĲǎǐ ıĲǎ SPSS 
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 Γǈα ǌα αǌαǊǘıǎυǋİ Ĳα įİįǎǋƿǌα αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα Analyze  General 

Linear Model  Univariate. ƶĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ 

ƨ ıĲǎ πǊαǁıǈǎ Dependent Variable ǉαǈ Ĳǈǐ Ʒ ǉαǈ pH ıĲǎ Fixed Factor(s).  ƶĲǎ 

Options İπǈǊƿǄǎυǋİ Ĳǎ Homogeneity tests, ǉαǈ ıĲǎ Model İπǈǊƿǄǎυǋİ Full 

Factorial. Ʒα απǎĲİǊƿıǋαĲα πǎυ παǁǏǌǎυǋİ įǁǌǎǌĲαǈ ıĲǎǌ ƴǁǌαǉα 4.14.  

 Ʒα ıυǋπİǏƾıǋαĲα πǎυ πǏǎǉǘπĲǎυǌ απǗ Ĳǎǌ πǁǌαǉα αυĲǗǌ İǁǌαǈ Ĳα αǉǗǊǎυǇα: 

 (i)  Ʃİǌ υπƾǏǒİǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ İπǁįǏαıǆ Ĳǆǐ ǇİǏǋǎǉǏαıǁαǐ ıĲǆǌ 

αǌƾπĲυǍǆ Ĳǎυ ǃαǉĲǆǏǁǎυ (p = 0.065 > 0.05). 

 (ǈǈ)  Ƭ İπǁįǏαıǆ Ĳǎυ pH İǁǌαǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ (p = 0.001 < 0.05). 

 (iii) ƸπƾǏǒİǈ ıǆǋαǌĲǈǉǀ αǊǊǆǊİπǁįǏαıǆ ǋİĲαǍǘ ǇİǏǋǎǉǏαıǁαǐ ǉαǈ pH (p = 

0.000 < 0.05). ƧυĲǗ ıǆǋαǁǌİǈ ǗĲǈ ǆ αǌĲαπǗǉǏǈıǆ Ĳǎυ ǃαǉĲǆǏǁǎυ ıĲǎ pH İǍαǏĲƾĲαǈ 

απǗ Ĳǆ ǇİǏǋǎǉǏαıǁα ǉαǈ αǌĲǁıĲǏǎφα. 

 

ƴǁǌαǉαǐ 4.14. ƧπǎĲİǊƿıǋαĲα ANOVA 

 

 

 

Tests of Between-Subjects Effects 

Dependent Variable:B 

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 1649.833
a
 11 149.985 12.161 .000 

Intercept 12240.167 1 12240.167 992.446 .000 

T 116.500 3 38.833 3.149 .065 

pH 330.333 2 165.167 13.392 .001 

T * pH 1203.000 6 200.500 16.257 .000 

Error 148.000 12 12.333   

Total 14038.000 24    

Corrected Total 1797.833 23    

a. R Squared = .918 (Adjusted R Squared = .842) 
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555...   ưưưƬƬƬ   ƴƴƴƧƧƧƵƵƵƧƧƧưưưƪƪƪƷƷƷƵƵƵƭƭƭƮƮƮƪƪƪƶƶƶ   ƩƩƩƳƳƳƮƮƮƭƭƭưưưƪƪƪƶƶƶ   

 

5.1 ΓEσIKA 

 Όπǔǐ αǌαφƿǏǇǆǉİ, Ǆǈα ǌα İφαǏǋǎıĲǎǘǌ ǎǈ ƿǊİǄǒǎǈ Ĳǎυ πǏǎǆǄǎǘǋİǌǎυ 

ǉİφαǊαǁǎυ İǁǌαǈ απαǏαǁĲǆĲǎ Ĳα įİįǎǋƿǌα ǌα αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. 

Ƴǈ ƿǊİǄǒǎǈ πǎυ πǏǎǖπǎǇƿĲǎυǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ ǎǌǎǋƾǅǎǌĲαǈ παǏαǋİĲǏǈǉǎǁ 

ƿǊİǄǒǎǈ. ΌĲαǌ ǋǈα ǋİĲαǃǊǆĲǀ įİǌ αǉǎǊǎυǇİǁ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ İǁǋαıĲİ 

υπǎǒǏİǔǋƿǌǎǈ ǌα İφαǏǋǗıǎυǋİ ǋǆ παǏαǋİĲǏǈǉƿǐ įǎǉǈǋƿǐ. ƻǐ ǋǆ-παǏαǋİĲǏǈǉƿǐ 

ıĲαĲǈıĲǈǉƿǐ ǋƿǇǎįǎǈ ǎǏǁǅǎǌĲαǈ ǎǈ ǋƿǇǎįǎǈ ıĲǈǐ ǎπǎǁİǐ įİǌ υπƾǏǒǎυǌ παǏαįǎǒƿǐ ǔǐ 

πǏǎǐ Ĳǆ ǋǎǏφǀ Ĳǔǌ πǊǆǇυıǋǈαǉǙǌ ǉαĲαǌǎǋǙǌ Ĳǔǌ ǒǏǆıǈǋǎπǎǈǎǘǋİǌǔǌ 

įİįǎǋƿǌǔǌ. Ʒǎ ǋİǈǎǌƿǉĲǆǋα αυĲǙǌ Ĳǔǌ ǋİǇǗįǔǌ İǁǌαǈ ǗĲǈ ǎǈ πǊǆǏǎφǎǏǁİǐ πǎυ 

παǁǏǌǎυǋİ İǁǌαǈ ǊǈǄǗĲİǏİǐ απǗ Ĳǈǐ αǌĲǁıĲǎǈǒİǐ Ĳǔǌ παǏαǋİĲǏǈǉǙǌ ǋİǇǗįǔǌ. 

ƪπǁıǆǐ, ǃαıǈǉǎǁ παǏαǋİĲǏǈǉǎǁ ƿǊİǄǒǎǈ, Ǘπǔǐ Post Hoc ƿǊİǄǒǎǈ ǉαǈ įǈ-παǏαǄǎǌĲǈǉǀ 

αǌƾǊυıǆ įǈαıπǎǏƾǐ ǋİ İπαǌαǊǀǓİǈǐ įİǌ ǋπǎǏǎǘǌ ǌα Ǆǁǌǎυǌ ǋǆ παǏαǋİĲǏǈǉƾ. 

  

5.2 ƶƸΓƮƵƭƶƬ ƩƸƳ ƧƱƪƲƧƵƷƬƷƻƱ ƩƪƭΓưƧƷƻƱ 

 Ƴ ƿǊİǄǒǎǐ αυĲǗǐ ǒǏǆıǈǋǎπǎǈİǁĲαǈ ǗĲαǌ ƿǒǎυǋİ įǘǎ ǀ πİǏǈııǗĲİǏα įİǁǄǋαĲα 

ǉαǈ ǇƿǊǎυǋİ ǌα įǈαπǈıĲǙıǎυǋİ αǌ πǏǎƿǏǒǎǌĲαǈ απǗ Ĳǎǌ ǁįǈǎ ǀ Ǘǒǈ πǊǆǇυıǋǗ. ƪǁǌαǈ 

αǌĲǁıĲǎǈǒǎǐ Ĳǎυ παǏαǋİĲǏǈǉǎǘ Independent samples t-test.  

  

ƴαǏƾįİǈǄǋα  

 Ʊα İǍİĲαıĲǎǘǌ Ĳα įİįǎǋƿǌα Ĳǎυ αǏǒİǁǎυ independent samples t-tests.sav ǋİ 

ǋǆ παǏαǋİĲǏǈǉǗ ƿǊİǄǒǎ. 

 

 ƧǌǎǁǄǎυǋİ Ĳǎ αǏǒİǁǎ independent samples t-tests.sav ǉαǈ αǉǎǊǎυǇǎǘǋİ Ĳǆ 

įǈαįǈǉαıǁα Analyze  Nonparametric Tests  Legacy Dialogs  2 Independent 

Samples. ưİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ Samples ıĲǎ πǊαǁıǈǎ Test Variable List, Ĳǆ 

ǋİĲαǃǊǆĲǀ Groups ıĲǎ Grouping Variable ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Define Groups. 

ƶĲǎ ǌƿǎ παǏƾǇυǏǎ İǈıƾǄǎυǋİ Ĳǆǌ Ĳǈǋǀ 1 ıĲǎ Group 1 ǉαǈ Ĳǆǌ Ĳǈǋǀ 2 ıĲǎ Group 2. 

ưİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳǎǌ ƴǁǌαǉα 5.1.  

 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ p = 0.062 (ǀ 0.068) > 0.05 πǎυ įİǁǒǌİǈ ǗĲǈ ǆ Ƭ0 įİǌ 

απǎǏǏǁπĲİĲαǈ. ƪįǙ ǆ ǋǆįİǌǈǉǀ υπǗǇİıǆ Ƭ0 İǁǌαǈ ǗĲǈ Ĳα įǘǎ įİǁǄǋαĲα πǏǎƿǏǒǎǌĲαǈ 
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απǗ Ĳǎǌ ǁįǈǎ πǊǆǇυıǋǗ. ƶυǌİπǙǐ, ǋİ ǃƾıǆ Ĳǎ απǎĲƿǊİıǋα αυĲǗ πǏǎǉǘπĲİǈ ǗĲǈ ıİ 

İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ 0.05 įİǌ υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ 

ǋİĲαǍǘ Ĳǔǌ įǘǎ įİǈǄǋƾĲǔǌ.  

 

ƴǁǌαǉαǐ 5.1. ƧπǎĲİǊƿıǋαĲα ıǘǄǉǏǈıǆǐ 

 

 

5.3 ƶƸΓƮƵƭƶƬ ƫƪƸΓƻƱ ƩƪƭΓưƧƷƻƱ 

 ƴǏǗǉİǈĲαǈ Ǆǈα αǌĲǁıĲǎǈǒǆ įǈαįǈǉαıǁα ǋİ Ĳǎ παǏαǋİĲǏǈǉǗ Paired samples t-test. 

 

ƴαǏƾįİǈǄǋα  

 Ʊα İǍİĲαıĲǎǘǌ Ĳα įİįǎǋƿǌα Ĳǎυ αǏǒİǁǎυ paired samples t-tests.sav ǋİ ǋǆ 

παǏαǋİĲǏǈǉǗ ƿǊİǄǒǎ. 

 

 ƧǌǎǁǄǎυǋİ Ĳǎ αǏǒİǁǎ paired samples t-tests.sav ǉαǈ αǉǎǊǎυǇǎǘǋİ Ĳǆ 

įǈαįǈǉαıǁα Analyze  Nonparametric Tests  Legacy Dialogs  2 Related 

Samples. ƶĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǈǐ ǋİĲαǃǊǆĲƿǐ Method1 ǉαǈ 

Method2 ǉαǈ ǋİ ǉǊǈǉ ıĲǎ ǃƿǊǎǐ  Ĳǈǐ ǋİĲαφƿǏǎυǋİ ıĲǎ πǊαǁıǈǎ Test Pair(s) 

(ƶǒǀǋα 5.1). ƪπǈǊƿǄǎυǋİ Ĳǎ Wilcoxon (αǌ įİǌ İǁǌαǈ İπǈǊİǄǋƿǌǎ) ıĲǎ Test Type ǉαǈ 

ǋİ ǉǊǈǉ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳǎǌ ƴǁǌαǉα 5.2. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ p = 0.151 > 0.05 

πǎυ įİǁǒǌİǈ ǗĲǈ ǉαǈ İįǙ ǆ Ƭ0 įİǌ απǎǏǏǁπĲİĲαǈ. ƶυǌİπǙǐ įİǌ υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ 

ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ įǘǎ įİǈǄǋƾĲǔǌ ǉαǈ ıυǌİπǙǐ ǎǈ įǘǎ ǋƿǇǎįǎǈ 

įǁǌǎυǌ ıĲαĲǈıĲǈǉƾ ǁįǈα απǎĲİǊƿıǋαĲα. 

 

 

Test Statistics
b
 

 samples 

Mann-Whitney U 19.000 

Wilcoxon W 74.000 

Z -1.870 

Asymp. Sig. (2-tailed) .062 

Exact Sig. [2*(1-tailed Sig.)] .068
a
 

a. Not corrected for ties. 

b. Grouping Variable: groups 
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ƶǒǀǋα 5.1. ƴǊαǁıǈǎ įǈαǊǗǄǎυ Two-Related-Samples Tests 

 
ƴǁǌαǉαǐ 5.2. ƧπǎĲİǊƿıǋαĲα ıǘǄǉǏǈıǆǐ 

 
Test Statistics

b
 

 Method2 - 

Method1 

Z -1,436
a
 

Asymp. Sig. (2-

tailed) 

,151 

a. Based on negative ranks. 

b. Wilcoxon Signed Ranks Test 

 

 

5.4 ưƬ ƴƧƵƧưƪƷƵƭƮƬ ƧƱƧƯƸƶƬ ƩƭƧƶƴƳƵƧƶ 

5.4.1 ưƳƱƳ-ƴƧƵƧΓƳƱƷƭƮƬ ƧƱƧƯƸƶƬ ƩƭƧƶƴƳƵƧƶ  

(ƮƵƭƷƬƵƭƳ KRUSKAδ-WALLIS) 

 ƴǏǗǉİǈĲαǈ Ǆǈα αǌĲǁıĲǎǈǒǆ įǈαįǈǉαıǁα πǏǎǐ Ĳǆǌ παǏαǋİĲǏǈǉǀ One-way ANOVA.  

 

ƴαǏƾįİǈǄǋα  

 Ʊα İǍİĲαıĲǎǘǌ Ĳα įİįǎǋƿǌα Ĳǎυ αǏǒİǁǎυ one-way ANOVA.sav ǋİ ǋǆ 

παǏαǋİĲǏǈǉǗ ƿǊİǄǒǎ. 

 



80 

 

 ƧǌǎǁǄǎυǋİ Ĳǎ αǏǒİǁǎ one-way ANOVA.sav ǉαǈ αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα 

Analyze  Nonparametric Tests Legacy Dialogs  Κ Independent Samples, 

αǌǎǁǄǎυǋİ Ĳǎ παǏƾǇυǏǎ Tests for Several Independent Samples ǉαǈ ǋİĲαφƿǏǎυǋİ 

Ĳǆ ǋİĲαǃǊǆĲǀ Height ıĲǎ πǊαǁıǈǎ Test Variable List ǉαǈ Ĳǆ ǋİĲαǃǊǆĲǀ Groups ıĲǎ 

Grouping Variable. Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ Define Groups ǉαǈ ıĲǎ ǌƿǎ παǏƾǇυǏǎ 

İǈıƾǄǎυǋİ Ĳǆǌ Ĳǈǋǀ 1 ıĲǎ Minimum ǉαǈ Ĳǆǌ Ĳǈǋǀ 3 ıĲǎ Maximum. ưİ ǉǊǈǉ ıĲǎ 

Continue ǉαǈ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳǎǌ ƴǁǌαǉα 5.3.  

 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ǈıǒǘİǈ p = 0.247 > 0.05. ƶυǌİπǙǐ ıİ İπǁπİįǎ 

ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 0.05 įİǌ υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ 

Ĳǔǌ υǓǙǌ Ĳǔǌ αǌįǏǙǌ απǗ Ĳǈǐ ĲǏİǈǐ ĲǎπǎǇİıǁİǐ.  

 

ƴǁǌαǉαǐ 5.3. ƧπǎĲİǊƿıǋαĲα ıυǄǉǏǁıİǔǌ 

 
Test Statisticsa,b 

 height 

Chi-Square 2,800 

df 2 

Asymp. Sig. ,247 

a. Kruskal Wallis Test 

b. Grouping Variable: groups 

 

 
 Ƨǌ İǍİĲƾıǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ height2 ǋİ ǋǆ παǏαǋİĲǏǈǉǗ ƿǊİǄǒǎ παǁǏǌǎυǋİ 

Ĳǎǌ παǏαǉƾĲǔ πǁǌαǉα απǎĲİǊİıǋƾĲǔǌ απǗ Ĳǎǌ ǎπǎǁǎ φαǁǌİĲαǈ ǗĲǈ ıİ İπǁπİįǎ 

ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 0.05 (αǊǊƾ Ǘǒǈ ǉαǈ ıİ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 0.01) 

υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ υǓǙǌ Ĳǔǌ αǌįǏǙǌ. 

 

ƴǁǌαǉαǐ 5.4. ƧπǎĲİǊƿıǋαĲα ıυǄǉǏǁıİǔǌ 

 
Test Statisticsa,b 

 height2 

Chi-Square 8,089 

df 2 

Asymp. Sig. ,018 

a. Kruskal Wallis Test 

b. Grouping Variable: groups 
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ƴαǏαĲǀǏǆıǆ 1. ƶΣ αυĲǀ Ĳǆǌ πİǏǁπĲǔıǆ įİǌ ǋπǎǏǎǘǋİ ǌα πƾǏǎυǋİ πİǏǈııǗĲİǏİǐ 

πǊǆǏǎφǎǏǁİǐ Ǆǈα Ĳǎ πǎǘ ǃǏǁıǉǎǌĲαǈ ǎǈ įǈαφǎǏƿǐ. Γǈα ǌα ǍİπİǏƾıǎυǋİ αυĲǗ Ĳǎ 

πǏǗǃǊǆǋα ǉƾǌǎυǋİ Ĳα ǇǆǉǎǄǏƾǋǋαĲα Ĳǔǌ įİǈǄǋƾĲǔǌ (ƶǒǀǋα 5.2). ƴαǏαĲǆǏǎǘǋİ 

ǗĲǈ ǆ įǈαφǎǏǎπǎǁǆıǆ ǃǏǁıǉİĲαǈ ǋİĲαǍǘ Ĳǎυ πǏǙĲǎυ įİǁǄǋαĲǎǐ ǉαǈ Ĳǔǌ υπǎǊǎǁπǔǌ. 

 

ƴαǏαĲǀǏǆıǆ 2. Ƭ παǏαπƾǌǔ įǈαįǈǉαıǁα ǎǌǎǋƾǅİĲαǈ ǉαǈ ĲİıĲ Kruskal - Wallis. 

 

                   

 ƶǒǀǋα 5.2. ΘǆǉǎǄǏƾǋǋαĲα Ǆǈα ǌα πǏǎıįǈǎǏǈıĲǎǘǌ ǎǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ 

įǈαφǎǏǎπǎǈǀıİǈǐ ǋİĲαǍǘ Ĳǔǌ įİǈǄǋƾĲǔǌ 

 

5.4.2 Ʃƭ-ƴƧƵƧΓƳƱƷƭƮƬ ƧƱƧƯƸƶƬ ƩƭƧƶƴƳƵƧƶ 

 ƴǏǗǉİǈĲαǈ Ǆǈα αǌĲǁıĲǎǈǒǆ αǌƾǊυıǆ Ĳǆǐ παǏαǋİĲǏǈǉǀǐ Two-way ANOVA.  

 

ƴαǏƾįİǈǄǋα 

 Ʊα İǍİĲαıĲǎǘǌ Ĳα įİįǎǋƿǌα Ĳǎυ αǏǒİǁǎυ two-way ANOVA.sav ǋİ ǋǆ 

παǏαǋİĲǏǈǉǗ ƿǊİǄǒǎ. 
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ƶǒǀǋα 5.3. Ʃİįǎǋƿǌα παǏαįİǁǄǋαĲǎǐ ıİ ǉαĲƾǊǊǆǊǆ įǈƾĲαǍǆ 

 

 ƧǌǎǁǄǎυǋİ ƿǌα ǌƿǎ φǘǊǊǎ İǏǄαıǁαǐ ǉαǈ ǋİĲαφƿǏǎυǋİ Ĳα įİįǎǋƿǌα Ĳǎυ 

αǏǒİǁǎυ two-way ANOVA.sav Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 5.3. ƧǉǎǊǎυǇǎǘǋİ Ĳǆ 

įǈαįǈǉαıǁα Analyze  Nonparametric Tests  Legacy Dialogs  Κ Related 

Samples ǉαǈ ıĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ A, B, C ıĲǎ 

πǊαǁıǈǎ Test Variables. ƪπǈǊƿǄǎυǋİ Ĳǎ Friedman (αǌ įİǌ İǁǌαǈ İπǈǊİǄǋƿǌǎ) ıĲǎ 

Test Type ǉαǈ ǋİ ǉǊǈǉ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳǎǌ ƴǁǌαǉα 5.5. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ p = 

0.097 > 0.05 πǎυ įİǁǒǌİǈ ǗĲǈ ǉαǈ İįǙ ǆ Ƭ0 įİǌ απǎǏǏǁπĲİĲαǈ. ƶυǌİπǙǐ įİǌ 

υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ įİǈǄǋƾĲǔǌ ǗĲαǌ αυĲƾ 

ǎǏǁǅǎǌĲαǈ ǉαĲƾ ıĲǀǊİǐ. ƪφǗıǎǌ ǉƾǇİ ıĲǀǊǆ αǌĲǈıĲǎǈǒİǁ ıİ ǋǈα ĲǎπǎǇİıǁα, ǆ 

İπǁįǏαıǆ Ĳǎυ παǏƾǄǎǌĲα ĲǎπǎǇİıǁαǐ İǁǌαǈ ıĲαĲǈıĲǈǉƾ ǋǆ ıǆǋαǌĲǈǉǀ.   

 

ƴǁǌαǉαǐ 5.5. ƧπǎĲİǊƿıǋαĲα ıǘǄǉǏǈıǆǐ 

 
Test Statisticsa 

N 4 

Chi-Square 4,667 

df 2 

Asymp. Sig. ,097 

a. Friedman Test 

 

 



83 

 

 Γǈα ǌα įǎǘǋİ Ĳǆǌ İπǁįǏαıǆ Ĳǆǐ ǒǏǎǌǈǉǀǐ πİǏǈǗįǎυ ǉƾǌǎυǋİ Ĳǈǐ ǄǏαǋǋƿǐ 

ıĲǀǊİǐ ǉαǈ Ĳǈǐ ıĲǀǊİǐ ǄǏαǋǋƿǐ ǔǐ İǍǀǐ: ƧπǗ Ĳǎ Data  Transpose ıĲǎ παǏƾǇυǏǎ 

πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ Ƨ, ƨ, C ıĲǎ πǊαǁıǈǎ Variable(s) ǉαǈ 

ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ΟΚ. Ʒα įİįǎǋƿǌα αǌαıĲǏƿφǎǌĲαǈ ıΣ ƿǌα ǌƿǎ φǘǊǊǎ İǏǄαıǁαǐ 

πǎυ αǌǎǁǄİǈ αυĲǗǋαĲα (ƶǒǀǋα 5.4). ƶĲǎ ǌƿǎ αυĲǗ φǘǊǊǎ İπαǌαǊαǋǃƾǌǎυǋİ Ĳǆ 

įǈαįǈǉαıǁα Analyze  Nonparametric Tests  Κ Related Samples İǈıƾǄǎǌĲαǐ 

ĲǙǏα ĲƿııİǏİǈǐ ǋİĲαǃǊǆĲƿǐ ıĲǎ πǊαǁıǈǎ Test Variables. Ʒα απǎĲİǊƿıǋαĲα πǎυ 

παǁǏǌǎυǋİ įǁǌǎǌĲαǈ ıĲǎǌ ƴǁǌαǉα 5.6. 

 

 

ƶǒǀǋα 5.4. ƧǌαįǈƾĲαǍǆ Ĳǎυ αǏǒİǁǎυ įİįǎǋƿǌǔǌ 

 

ƴǁǌαǉαǐ 5.6. ƧπǎĲİǊƿıǋαĲα ıǘǄǉǏǈıǆǐ 

 
Test Statisticsa 

N 3 

Chi-Square 8,143 

df 3 

Asymp. Sig. ,043 

a. Friedman Test 

 

 
 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ĲǙǏα ǆ İπǁįǏαıǆ Ĳǆǐ χǏοǌǈǉǀǐ πİǏǈǗįου İǁǌαǈ ıĲαĲǈıĲǈǉƾ 

ıǆǋαǌĲǈǉǀ ıĲǎ İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ α = 0.05 (p = 0.043 < 0.05). 

ƴαǏαĲǆǏǎǘǋİ İπǁıǆǐ ǗĲǈ ǋİĲαǍǘ Ĳǔǌ απǎĲİǊİıǋƾĲǔǌ Ĳǆǐ ǋǆ παǏαǋİĲǏǈǉǀǐ 
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αǌƾǊυıǆǐ ǉαǈ Ĳǆǐ αǌƾǊυıǆǐ πǎυ ƿǄǈǌİ ıĲǎ πǏǎǆǄǎǘǋİǌǎ ǉİφƾǊαǈǎ υπƾǏǒǎυǌ 

ǋǈǉǏƿǐ įǈαφǎǏƿǐ, πǎυ πǏƿπİǈ ǌα αǌαǋƿǌǎǌĲαǈ ǊǗǄǔ Ĳǆǐ įǈαφǎǏİĲǈǉǀǐ 

ǋİǇǎįǎǊǎǄǁαǐ Ĳǔǌ įǘǎ ǋİǇǗįǔǌ. 

 Γǈα ǌα įǎǘǋİ ǋİĲαǍǘ πǎǈǙǌ ǒǏǎǌǈǉǙǌ πİǏǈǗįǔǌ (ƭ, ƭƭ, ƭƭƭ ǉαǈ IV) υπƾǏǒǎυǌ ǎǈ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ, ǉαĲαıǉİυƾǅǎυǋİ Ĳα ǇǆǉǎǄǏƾǋǋαĲα αυĲǙǌ Ĳǔǌ 

įİǈǄǋƾĲǔǌ. ƠĲıǈ, αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα Graphs  Legacy Dialogs  

ƨoxplot. ƶĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ ƨoxplot İπǈǊƿǄǎυǋİ Simple ǉαǈ Summaries of 

separate variables İπİǈįǀ Ĳα įİǁǄǋαĲα ǃǏǁıǉǎǌĲαǈ ıİ įǈαφǎǏİĲǈǉƿǐ ıĲǀǊİǐ 

(ǋİĲαǃǊǆĲƿǐ) (ƶǒǀǋα 5.5). ƧǉǎǊǎǘǇǔǐ ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Define Simple 

Boxplot: Summaries of Separate Variables ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ ƭ, ƭƭ,ƭƭ, 

IV ıĲǎ πǊαǁıǈǎ Boxes Represent ǉαǈ παĲƾǋİ ΟΚ. Θα πƾǏǎυǋİ Ĳα ǇǆǉǎǄǏƾǋǋαĲα 

Ĳǎυ ƶǒǀǋαĲǎǐ 5.6. 

 

  

ƶǒǀǋα 5.5. ƪπǈǊǎǄƿǐ Ǆǈα ǉαĲαıǉİυǀ ǇǆǉǎǄǏαǋǋƾĲǔǌ 

 

 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ǎǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ İǋφαǌǁǅǎǌĲαǈ ǋİĲαǍǘ 

Ĳǔǌ ǒǏǎǌǈǉǙǌ πİǏǈǗįǔǌ (ƭ ǉαǈ ƭƭ) ǉαǈ (ƭƭƭ ǉαǈ IV). 
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ƶǒǀǋα 5.6. ΘǆǉǎǄǏƾǋǋαĲα įİǈǄǋƾĲǔǌ ıİ įǈƾφǎǏİǐ ǒǏǎǌǈǉƿǐ πİǏǈǗįǎυǐ I, II, III, 

IV 
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666...   ƪƪƪƯƯƯƪƪƪΓΓΓƹƹƹƳƳƳƭƭƭ   ƶƶƶƪƪƪ   ƮƮƮƧƧƧƷƷƷƬƬƬΓΓΓƳƳƳƵƵƵƭƭƭƮƮƮƧƧƧ   

ƩƩƩƪƪƪƩƩƩƳƳƳưưưƪƪƪƱƱƱƧƧƧ   

  
 Ƴǈ ıĲαĲǈıĲǈǉǎǁ ƿǊİǄǒǎǈ πǎυ İǍİĲƾıαǋİ ıĲα πǏǎǆǄǎǘǋİǌα ǉİφƾǊαǈα αφǎǏǎǘǌ 

πǎıǎĲǈǉƾ įİįǎǋƿǌα. ƴǎǊǊƿǐ φǎǏƿǐ Ǘǋǔǐ İǁǌαǈ απαǏαǁĲǆĲǎ ǌα αǌαǊǘıǎυǋİ 

ǉαĲǆǄǎǏǈǉƾ įİįǎǋƿǌα. Ʒα ǉαĲǆǄǎǏǈǉƾ įİįǎǋƿǌα πǏǎǉǘπĲǎυǌ ǗĲαǌ ǋİ ǃƾıǆ ǉƾπǎǈǎ 

πǎǈǎĲǈǉǗ ǀ ǉαǈ πǎıǎĲǈǉǗ ǉǏǈĲǀǏǈǎ ĲαǍǈǌǎǋǎǘǋİ Ĳα įİįǎǋƿǌα ıİ ǉαĲǆǄǎǏǁİǐ. 

 

6.1 ƴƭƱƧƮƪƶ ƩƭƧƶƷƧƸƵƻƶƬƶ (CROSS TABULATION) 

 ΌĲαǌ ƿǒǎυǋİ ƿǌαǌ πǁǌαǉα įİįǎǋƿǌǔǌ, Ǘπǔǐ αυĲǗǐ Ĳǎυ ƴαǏαǏĲǀǋαĲǎǐ ƭ, İǁǌαǈ 

İǘǊǎǄǎ ǌα αǌαǏǔĲǆǇǎǘǋİ πǎǈƾ ıǒƿıǆ υπƾǏǒİǈ ǋİĲαǍǘ φǘǊǎυ ǉαǈ αǏǇǏǁĲǈįαǐ. Ƭ 

ıǒƿıǆ αυĲǀ, πǎυ İǁǌαǈ ıǒƿıǆ ǋİĲαǍǘ nominal ǀ ordinal ǋİĲαǃǊǆĲǙǌ πǏǎıįǈǎǏǁǅİĲαǈ 

ǋİ Ĳǆ įǈαįǈǉαıǁα crosstabs (cross tabulation).  

 

ƴαǏƾįİǈǄǋα  

 Ʊα πǏǎıįǈǎǏǈıĲİǁ ǆ ıǒƿıǆ φǘǊǎυ ǉαǈ αǏǇǏǁĲǈįαǐ ıĲǎυǐ ǎıφυǕǉǎǘǐ 

ıπǎǌįǘǊǎυǐ ıĲǎ αǏǒİǁǎ osteological data.sav. 

 

 ƧǌǎǁǄǎυǋİ Ĳǎ αǏǒİǁǎ osteological data.sav ǉαǈ αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα 

Analyze  Descriptive Statistics  Crosstabs. ƪǈıƾǄǎυǋİ ıĲǎ πǊαǁıǈǎ Row(s) Ĳǆ 

ǋİĲαǃǊǆĲǀ sex ǉαǈ ıĲǎ Column(s) Ĳǆ ǋİĲαǃǊǆĲǀ osteophytosis. Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ 

Cells ǉαǈ İπǈǊƿǄǎυǋİ Ĳα Observed, Expected, Row, Column ǉαǈ Total. 

ƳǊǎǉǊǆǏǙǌǎυǋİ ǋİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ. Ƴ ǉǘǏǈǎǐ πǁǌαǉαǐ 

απǎĲİǊİıǋƾĲǔǌ İǁǌαǈ ǎ ƴǁǌαǉαǐ 6.1. ƶĲǎǌ πǁǌαǉα αυĲǗ Count İǁǌαǈ ǎǈ πİǏǈπĲǙıİǈǐ 

πǎυ υπƾǏǒǎυǌ ıĲǎǌ αǏǒǈǉǗ πǁǌαǉα įİįǎǋƿǌǔǌ ǉαǈ Expected Count ǎǈ πİǏǈπĲǙıİǈǐ 

πǎυ αǌαǋƿǌǎǌĲαǈ αǌ ǆ ǉαĲαǌǎǋǀ ǀĲαǌ Ĳυǒαǁα. Γǈα παǏƾįİǈǄǋα, ıĲα įİįǎǋƿǌα 

υπƾǏǒǎυǌ 4 Ǆυǌαǁǉİǐ ǋİ eburnation, İǌǙ ǆ αǌαǋİǌǗǋİǌǆ Ĳǈǋǀ αǌ Ĳǎ φǘǊǎ įİǌ 

ƿπαǈǅİ ǉαǌƿǌα ǏǗǊǎ İǁǌαǈ ǋǗǌǎ 4.6. Γİǌǈǉƾ παǏαĲǆǏǎǘǋİ ǗĲǈ ıĲα įİįǎǋƿǌα Ĳǎυ 

παǏαįİǁǄǋαĲǎǐ πǎυ İǍİĲƾǅǎυǋİ Ĳǎ φǘǊǎ įİǌ ǉαǇǎǏǁǅİǈ ıǆǋαǌĲǈǉƾ Ĳǎ İπǁπİįǎ 

πƾǇǆıǆǐ. 
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 ƧǉǎǊǎυǇǙǌĲαǐ Ĳǆǌ ǁįǈα įǈαįǈǉαıǁα Ǉα ǋπǎǏǎǘıαǋİ ǌα İǍİĲƾıǎυǋİ Ĳǆǌ 

İπǁįǏαıǆ Ĳǎυ φǘǊǎυ ıĲǆǌ αǏǇǏǁĲǈįα ıĲα ǒƿǏǈα.  

 

ƴǁǌαǉαǐ 6.1. ƧπǎĲİǊƿıǋαĲα ıǒƿıǆǐ φǘǊǎυ ǉαǈ αǏǇǏǁĲǈįαǐ ıĲǎυǐ ǎıφυǕǉǎǘǐ 

ıπǎǌįǘǊǎυǐ 

 

sex * lumbar vertebrae osteophytosis Crosstabulation 

 
lumbar vertebrae osteophytosis 

Total lipping pitting eburnation 

sex f Count 11 6 4 21 

Expected Count 10,9 5,5 4,6 21,0 

% within sex 52,4% 28,6% 19,0% 100,0% 

% within lumbar vertebrae 

osteophytosis 

42,3% 46,2% 36,4% 42,0% 

% of Total 22,0% 12,0% 8,0% 42,0% 

m Count 15 7 7 29 

Expected Count 15,1 7,5 6,4 29,0 

% within sex 51,7% 24,1% 24,1% 100,0% 

% within lumbar vertebrae 

osteophytosis 

57,7% 53,8% 63,6% 58,0% 

% of Total 30,0% 14,0% 14,0% 58,0% 

Total Count 26 13 11 50 

Expected Count 26,0 13,0 11,0 50,0 

% within sex 52,0% 26,0% 22,0% 100,0% 

% within lumbar vertebrae 

osteophytosis 

100,0% 100,0% 100,0% 100,0% 

% of Total 52,0% 26,0% 22,0% 100,0% 

 
 

6.2 ƷƳ ƮƵƭƷƬƵƭƳ ǒ2 

 Ơǌα πǈǎ αυıĲǆǏǗ ǉǏǈĲǀǏǈǎ Ǆǈα Ĳǎ αǌ ǋǈα ǋİĲαǃǊǆĲǀ Nominal ǀ Ordinal İπǈįǏƾ 

ıİ ǋǈα ƾǊǊǆ İǁǌαǈ Ĳǎ ǉǏǈĲǀǏǈǎ ǒ2 (chi square test). Γǈα ǌα įǈİǌİǏǄǀıǎυǋİ αυĲǗǌ 

Ĳǎǌ ƿǊİǄǒǎ, ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ Crosstabs πǎυ αǌǎǁǄİǈ απǗ Analyze  

Descriptive Statistics  Crosstabs, ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Statistics ǉαǈ İπǈǊƿǄǎυǋİ 

Chi-square.  

 ƶĲǎǌ ƿǊİǄǒǎ αυĲǗ ǆ ǋǆįİǌǈǉǀ υπǗǇİıǆ (Ƭ0) İǁǌαǈ ǗĲǈ ǎǈ ǋİĲαǃǊǆĲƿǐ İǁǌαǈ 

αǌİǍƾǏĲǆĲİǐ ǋİĲαǍǘ Ĳǎυǐ ǉαǈ ǆ p-value įǁǌİĲαǈ ıĲǆ ıĲǀǊǆ Assymp. Sig.  
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 Γǈα Ĳǎǌ ƿǊİǄǒǎ Ĳǆǐ ıǒƿıǆǐ ǋİĲαǍǘ φǘǊǎυ ǉαǈ İπǈπƿįǎυ αǏǇǏǁĲǈįαǐ ıĲǎυǐ 

ǎıφυǕǉǎǘǐ ıπǎǌįǘǊǎυǐ παǁǏǌǎυǋİ Ĳǎǌ ƴǁǌαǉα 6.2. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ p = 0.888 > 

0.05 ǉαǈ ıυǌİπǙǐ įİǌ ǋπǎǏǎǘǋİ ǌα απǎǏǏǁǓǎυǋİ Ĳǆ ǋǆįİǌǈǉǀ υπǗǇİıǆ. ƧυĲǗ 

ıǆǋαǁǌİǈ ǗĲǈ įİǌ φαǁǌİĲαǈ ǌα υπƾǏǒİǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ İπǁįǏαıǆ ǋİĲαǍǘ 

φǘǊǎυ ǉαǈ İπǈπƿįǎυ αǏǇǏǁĲǈįαǐ ıĲǎυǐ ǎıφυǕǉǎǘǐ ıπǎǌįǘǊǎυǐ. 

 

ƴǁǌαǉαǐ 6.2. ƧπǎĲİǊƿıǋαĲα Ĳǎυ ǒ2 test Ǆǈα Ĳǆ ıǒƿıǆ φǘǊǎυ ǉαǈ İπǈπƿįǎυ 

αǏǇǏǁĲǈįαǐ ıĲǎυǐ ǎıφυǕǉǎǘǐ ıπǎǌįǘǊǎυǐ 

 

Chi-Square Tests 

 
Value df 

Asymp. Sig.  

(2-sided) 

Pearson Chi-Square ,237
a
 2 ,888 

Likelihood Ratio ,238 2 ,888 

N of Valid Cases 50   

a. 1 cells (16,7%) have expected count less than 5. The minimum 

expected count is 4,62. 

 

 

 ƶĲǎ ǁįǈǎ ıυǋπƿǏαıǋα ǉαĲαǊǀǄǎυǋİ αǌ İǍİĲƾıǎυǋİ Ĳǆǌ İπǁįǏαıǆ φǘǊǎυ ǉαǈ 

αǏǇǏǁĲǈįαǐ ıĲα ǒƿǏǈα (ƴǁǌαǉαǐ 6.3).  

 

ƴǁǌαǉαǐ 6.3. ƧπǎĲİǊƿıǋαĲα Ĳǎυ ǒ2 test Ǆǈα Ĳǆǌ İπǁįǏαıǆ φǘǊǎυ ǉαǈ İπǈπƿįǎυ 

αǏǇǏǁĲǈįαǐ ıĲα ǒƿǏǈα 

 

Chi-Square Tests 

 
Value df 

Asymp. Sig.  

(2-sided) 

Pearson Chi-Square 2,381
a
 5 ,794 

Likelihood Ratio 2,418 5 ,789 

N of Valid Cases 50   

a. 8 cells (66,7%) have expected count less than 5. The minimum 

expected count is ,84. 
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6.3 ΓƵƧΦƭƮƪƶ ƴƧƵƧƶƷƧƶƪƭƶ 

 ƭįǈαǁĲİǏǎ İǌįǈαφƿǏǎǌ παǏǎυıǈƾǅǎυǌ ǎǈ ǄǏαφǈǉƿǐ παǏαıĲƾıİǈǐ πǎυ ıǒİĲǁǅǎǌĲαǈ 

ǋİ πǁǌαǉİǐ įǈαıĲαǘǏǔıǆǐ. ƶĲǎ παǏƾįİǈǄǋα Ǆǈα Ĳǆ ıǒƿıǆ ǋİĲαǍǘ φǘǊǎυ ǉαǈ 

İπǈπƿįǎυ αǏǇǏǁĲǈįαǐ ıĲǎυǐ ǎıφυǕǉǎǘǐ ıπǎǌįǘǊǎυǐ ǆ ǄǏαφǈǉǀ παǏƾıĲαıǆ 

ǉαĲαıǉİυƾǅİĲαǈ αǌ İπǈǊƿǍǎυǋİ Ĳǎ Display clustered bar chart ıĲǎ παǏƾǇυǏǎ 

įǈαǊǗǄǎυ Crosstabs πǎυ αǌǎǁǄİǈ ǋƿıǔ Ĳǆǐ įǈαįǈǉαıǁαǐ Analyze  Descriptive 

Statistics  Crosstabs. ƧυĲǀ įǁǌİĲαǈ ıĲǎ ƶǒǀǋα 6.1 ǉαǈ ǋαǐ įİǁǒǌİǈ İπǎπĲǈǉƾ Ĳǆ 

ıυǋǋİĲǎǒǀ Ĳǔǌ įǘǎ φǘǊǔǌ ıĲα ĲǏǁα İπǁπİįα πƾǇǆıǆǐ.  

 

            

ƶǒǀǋα 6.1. ƵαǃįǗǄǏαǋǋα ıǒƿıǆǐ φǘǊǎυ ǉαǈ İπǈπƿįǎυ αǏǇǏǁĲǈįαǐ ıĲǎυǐ 

ǎıφυǕǉǎǘǐ ıπǎǌįǘǊǎυǐ 

 

 ƪǌαǊǊαǉĲǈǉƾ Ĳǎ ǄǏƾφǆǋα αυĲǗ ǄǁǌİĲαǈ ǉαǈ απǗ Ĳǎ Graphs  Legacy Dialogs 

 Bar. ƶĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ İπǈǊƿǄǎυǋİ Clustered ǉαǈ Summaries for groups 

of cases ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ Define. ƶĲǎ ǌƿǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ πǎυ αǌǎǁǄİǈ 

ǋİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ sex ıĲǎ πǊαǁıǈǎ Category Axis ǉαǈ Ĳǆ ǋİĲαǃǊǆĲǀ 

osteophytosis ıĲǎ πǊαǁıǈǎ Define clusters by. ưİ ǉǊǈǉ ıĲǎ ΟΚ παǁǏǌǎυǋİ πƾǊǈ Ĳǎ 

ƶǒǀǋα 6.1. ưǈα İǌαǊǊαǉĲǈǉǀ ǋǎǏφǀ αυĲǎǘ Ĳǎυ ıǒǀǋαĲǎǐ πǏǎǉǘπĲİǈ αǌ İπǈǊƿǍǎυǋİ 

Stacked αǌĲǁ Ǆǈα Clustered (ƶǒǀǋα 6.2) πǎυ ǎυıǈαıĲǈǉƾ įǁǌİǈ Ĳǈǐ ǁįǈİǐ πǊǆǏǎφǎǏǁİǐ 

ǋİ αυĲƿǐ Ĳǎυ ƶǒǀǋαĲǎǐ 6.1.  
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ƶǒǀǋα 6.2. ƶǔǏİυǋƿǌǎ ǏαǃįǗǄǏαǋǋα ıǒƿıǆǐ φǘǊǎυ ǉαǈ İπǈπƿįǎυ αǏǇǏǁĲǈįαǐ 

ıĲǎυǐ ǎıφυǕǉǎǘǐ ıπǎǌįǘǊǎυǐ 
 

 

6.4 ƧƱƧƯƸƶƬ LOGLINEAR  
 

 Ƭ ƧǌƾǊυıǆ Loglinear ǒǏǆıǈǋǎπǎǈİǁĲαǈ Ǆǈα ǌα ǋİǊİĲǀıǎυǋİ Ĳǆ ıυıǒƿĲǈıǆ 

ǋİĲαǍǘ ĲǏǈǙǌ ǀ πİǏǈııǗĲİǏǔǌ ǉαĲǆǄǎǏǈǉǙǌ ǋİĲαǃǊǆĲǙǌ. Ʒǎ πǏǗǃǊǆǋα αυĲǗ Ǉα Ĳǎ 

İǍİĲƾıǎυǋİ ǋƿıα απǗ Ĳǎ παǏαǉƾĲǔ παǏƾįİǈǄǋα. 

 

ƴαǏƾįİǈǄǋα 

 ƠıĲǔ ǗĲǈ ǇƿǊǎυǋİ ǌα ǋİǊİĲǀıǎυǋİ Ĳǆ ıυıǒƿĲǈıǆ ǋİĲαǍǘ Ĳǔǌ įǈαǉǎıǋǆĲǈǉǙǌ 

ǋǎĲǁǃǔǌ (ĲǏǁǄǔǌα-ĲİĲǏƾǄǔǌα) ǉαǈ Ĳǆǐ παǏǎυıǁαǐ İπǈφαǌİǈαǉǎǘ ǃİǏǌǈǉǈǎǘ (παǏǗǌ-

απǗǌ) ıİ ǉİǏαǋǈǉƾ αǄǄİǁα απǗ įǘǎ αǏǒαǈǎǊǎǄǈǉƿǐ Ǉƿıİǈǐ (0 Ν 1). ƶυǄǉİǉǏǈǋƿǌα 

İǌįǈαφİǏǗǋαıĲİ ǌα İǍİĲƾıǎυǋİ αǌ υπƾǏǒİǈ įǈαφǎǏǎπǎǁǆıǆ ıĲα αǄǄİǁα αυĲǙǌ Ĳǔǌ 

Ǉƿıİǔǌ. Ʒα įİįǎǋƿǌα įǁǌǎǌĲαǈ ıĲα ƶǒǀǋαĲα 6.3 ǉαǈ 6.4.  

 

 ƶĲǆǌ αǌƾǊυıǆ Loglinear πǏǎıπαǇǎǘǋİ ǌα πǏǎıįǈǎǏǁıǎυǋİ Ĳǎ ǉαǊǘĲİǏǎ 

ǋǎǌĲƿǊǎ πǎυ πǏǎǃǊƿπİǈ Ĳǈǐ ıυǒǌǗĲǆĲİǐ Ĳǎυ αǏǒǈǉǎǘ πǁǌαǉα. Ʒǎ απǊǎǘıĲİǏǎ 
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ǋǎǌĲƿǊǎ İǁǌαǈ Ĳǔǌ αǌİǍƾǏĲǆĲǔǌ ǋİĲαǃǊǆĲǙǌ (independence model). ƶĲǎ 

παǏƾįİǈǄǋα πǎυ İǍİĲƾǅǎυǋİ ǆ ıυǒǌǗĲǆĲα İǍαǏĲƾĲαǈ απǗ Ĳǈǐ ǉαĲǆǄǎǏǈǉƿǐ 

ǋİĲαǃǊǆĲƿǐ m, b ǉαǈ s. ƶİ αυĲǀ Ĳǆǌ πİǏǁπĲǔıǆ Ĳǎ αǌİǍƾǏĲǆĲǎ ǋǎǌĲƿǊǎ įǁǌİĲαǈ απǗ 

Ĳǆ ıǒƿıǆ:  

 

 

ƶǒǀǋα 6.3. ƩǈƾĲαǍǆ įİįǎǋƿǌǔǌ Ǆǈα loglinear analysis 

 

 

ƶǒǀǋα 6.4. ƳǏǈıǋǗǐ ǋİĲαǃǊǆĲǙǌ ƶǒǀǋαĲǎǐ 6.3 
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ln(frijk) = c0 + c1mi + c2bj + c3sk 

 

Ǘπǎυ c0, c1, c2, c3 İǁǌαǈ πǏǎıαǏǋǗıǈǋǎǈ παǏƾǋİĲǏǎǈ πǎυ υπǎǊǎǄǁǅǎǌĲαǈ ǋİ Ĳǎ SPSS 

ǉαǈ mi, bj, sk İǁǌαǈ ǎǈ ǉαĲǆǄǎǏǈǉƿǐ πǎυ ǋİĲαǃǊǆĲƿǐ ıĲǎ παǏƾįİǈǄǋα πǎυ İǍİĲƾǅǎυǋİ 

ǉαǈ παǁǏǌǎυǌ Ĳǈǐ Ĳǈǋƿǐ 0 ǉαǈ 1. Ʒǎ αǌİǍƾǏĲǆĲǎ ǋǎǌĲƿǊǎ ıπƾǌǈα πİǏǈǄǏƾφİǈ 

ǈǉαǌǎπǎǈǆĲǈǉƾ Ĳα įİįǎǋƿǌα. Γǈα Ĳǎ ǊǗǄǎ αυĲǗ, ıυǌǀǇǔǐ Ǎİǉǈǌƾǋİ απǗ Ĳǎ 

ǉǎǏİıǋƿǌǎ ǋǎǌĲƿǊǎ (saturated model) 

   

ln(frijk) = c0 + c1mi + c2bj + c3sk + c4mbij + c5msik + c6bsjk + c7mbsijk 

 

ǉαǈ απαǊİǁφǎυǋİ įǈαįǎǒǈǉƾ ƿǌαǌ-ƿǌαǌ Ĳǎυǐ ıĲαĲǈıĲǈǉƾ ǋǆ ıǆǋαǌĲǈǉǎǘǐ ǗǏǎυǐ 

ǋƿǒǏǈ ǌα ǉαĲαǊǀǍǎυǋİ ıĲǎ ǋǎǌĲƿǊǎ πǎυ πǏǎǃǊƿπİǈ Ĳǈǐ ıυǒǌǗĲǆĲİǐ Ĳǎυ αǏǒǈǉǎǘ 

πǁǌαǉα, ƶǒǀǋα 6.3. ƶĲǎ ǉǎǏİıǋƿǌǎ ǋǎǌĲƿǊǎ ǎǈ ǋİĲαǃǊǆĲƿǐ mbij, msik, bsjk, mbsijk 

ǎǌǎǋƾǅǎǌĲαǈ αǊǊǆǊİπǈįǏƾıİǈǐ (interactions) ǉαǈ İǉφǏƾǅǎυǌ Ĳǆǌ αǊǊǆǊİπǁįǏαıǆ 

Ĳǔǌ ǋİĲαǃǊǆĲǙǌ mi - bj, mi - sk, bj - sk ǉαǈ mi - bj - sk, αǌĲǁıĲǎǈǒα.   

 Γǈα ǌα İφαǏǋǗıǎυǋİ αǌƾǊυıǆ Loglinear ıĲǎ SPSS, απǗ Ĳǆ ǄǏαǋǋǀ İǏǄαǊİǁǔǌ 

ǉƾǌǎυǋİ ǉǊǈǉ ıĲǆǌ İπǈǊǎǄǀ Data  Weight cases. ƧǉǎǊǎǘǇǔǐ İǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ 

İπǈǊǎǄǀ Weight cases by ǉαǈ ǋİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ frequency ıĲǎ πǊαǁıǈǎ 

įǈαǊǗǄǎυ Frequency Variable (ƶǒǀǋα 6.5). ưİ Ĳǎǌ ĲǏǗπǎ αυĲǗ Ĳǎ πǏǗǄǏαǋǋα 

ǉαĲαǊαǃαǁǌİǈ ǗĲǈ ǆ ǋİĲαǃǊǆĲǀ frequency αǌĲǈıĲǎǈǒİǁ ıİ ıυǒǌǗĲǆĲİǐ. 

 

 

ƶǒǀǋα 6.5. ƴαǏƾǇυǏǎ įǈαǊǗǄǎυ Weight Cases 
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 ƶĲǆ ıυǌƿǒİǈα αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα: Analyze  Loglinear  Model 

Selection. ƪπǈǊƿǄǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ Ĳǔǌ ǎπǎǁǔǌ Ĳǆǌ αǊǊǆǊİπǁįǏαıǆ ǇƿǊǎυǋİ ǌα 

İǍİĲƾıǎυǋİ ǉαǈ Ĳǈǐ ǋİĲαφƿǏǎυǋİ ıĲǎ πǊαǁıǈǎ Factors, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 

6.6. Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ ǉǎυǋπǁ Define Range ǉαǈ Ǆǈα ǉƾǇİ ǋİĲαǃǊǆĲǀ ǎǏǁǅǎυǋİ Ĳǆ 

ǋƿǄǈıĲǆ ǉαǈ Ĳǆǌ İǊƾǒǈıĲǆ Ĳǈǋǀ πǎυ Ǌαǋǃƾǌİǈ (ƶǒǀǋα 6.7). ƶĲǎ παǏƾįİǈǄǋα πǎυ 

ǋİǊİĲƾǋİ Ǆǈα ǗǊİǐ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ ƿǒǎυǋİ ǎǏǁıİǈ ǔǐ Ĳǈǋƿǐ ǉǔįǈǉǎπǎǁǆıǆǐ Ĳǈǐ Ĳǈǋƿǐ 

0 ǉαǈ 1.  

 

 

ƶǒǀǋα 6.6. ƴǊαǁıǈǎ įǈαǊǗǄǎυ Model Selection Loglinear Analysis 

 

 

ƶǒǀǋα 6.7 ƴǊαǁıǈǎ ǎǏǈıǋǎǘ ĲǈǋǙǌ ǉǔįǈǉǎπǎǁǆıǆǐ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ 
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 ƶĲǆ ıυǌƿǒİǈα ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ǉǎυǋπǁ Options ǉαǈ İǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ 

İπǈǊǎǄǀ Association table ǙıĲİ ıĲα απǎĲİǊƿıǋαĲα ǌα Ǌƾǃǎυǋİ ƿǌαǌ πǁǌαǉα 

ıυıǒƿĲǈıǆǐ (ǒ2) ǋİĲαǍǘ ǗǊǔǌ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ. ưİ ǉǊǈǉ ıĲǎ Continue ǉαǈ OK 

παǁǏǌǎυǋİ πǎǊǊǎǘǐ πǁǌαǉİǐ, απǗ Ĳǎυǐ ǎπǎǁǎυǐ İǌįǈαφƿǏǎǌ παǏǎυıǈƾǅǎυǌ ǎǈ 

παǏαǉƾĲǔ:  

 

ƴǁǌαǉαǐ 6.4. Ƴ πǁǌαǉαǐ Goodness-of-Fit Tests 

 
Goodness-of-Fit Tests 

 Chi-Square df Sig. 

Likelihood Ratio .000 0 . 

Pearson .000 0 . 

 

 ƸπƾǏǒǎυǌ įǘǎ πǁǌαǉİǐ Goodness-of-Fit tests. ƧπǗ αυĲǎǘǐ ǎ πǏǙĲǎǐ İǁǌαǈ ǎ 

ƴǁǌαǉαǐ 6.4 ǉαǈ αǌαφƿǏİĲαǈ ıĲǎ ǉǎǏİıǋƿǌǎ ǋǎǌĲƿǊǎ. ƶĲǎǌ πǁǌαǉα αυĲǗǌ ǆ Ĳǈǋǀ 

Chi-Square İǁǌαǈ 0 ǉαǈ αυĲǗ ıǆǋαǁǌİǈ πǔǐ Ĳǎ ǉǎǏİıǋƿǌǎ ǋǎǌĲƿǊǎ πİǏǈǄǏƾφİǈ 

απǗǊυĲα ǉαǊƾ Ĳα įİįǎǋƿǌα Ĳǔǌ ıυǒǌǎĲǀĲǔǌ. ƧυĲǗ φαǁǌİĲαǈ ǉαǈ απǗ Ĳǎǌ 

πǏǎǆǄǎǘǋİǌǎ πǁǌαǉα, Cell counts and Residuals, Ǘπǎυ παǏαĲǆǏǎǘǋİ ǗĲǈ ǎǈ αǏǒǈǉƿǐ  

(Observed) ıυǒǌǗĲǆĲİǐ ǉαǈ ǎǈ πǏǎǃǊİπǗǋİǌİǐ (Expected) ĲαυĲǁǅǎǌĲαǈ.  

 Ƴ ƴǁǌαǉαǐ K-Way and Higher-Order Effects ǋαǐ įǁǌİǈ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ πǎυ 

ǋπǎǏǎǘǌ ǌα απǎǋαǉǏυǌǇǎǘǌ απǗ Ĳǎ ǋǎǌĲƿǊǎ ǒǔǏǁǐ ǌα İπǆǏİƾıǎυǌ ıǆǋαǌĲǈǉƾ Ĳα 

απǎĲİǊƿıǋαĲα. ƶİ αυĲǗ Ĳǎǌ πǁǌαǉα İıĲǈƾǅǎυǋİ ıĲǎ πǊαǁıǈǎ K-way Effects. 

ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ǆ İπǁįǏαıǆ Ĳǔǌ ǋİǋǎǌǔǋƿǌǔǌ ǋİĲαǃǊǆĲǙǌ Ǆİǌǈǉƾ (Ʈ=1) ıĲǎ 

ǋǎǌĲƿǊǎ İǁǌαǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ (Sig.=0.002). ƪπǁıǆǐ, ǎǈ įǈǋİǏİǁǐ 

αǊǊǆǊİπǈįǏƾıİǈǐ  ǋİĲαǍǘ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ (motifs-burnish, motifs-site, burnish-

site) İπǈįǏǎǘǌ ıǆǋαǌĲǈǉƾ ıĲǎ ǋǎǌĲƿǊǎ (Sig.=0). ƧǌĲǁǇİĲα, ǆ ĲǏǈǋİǏǀǐ 

αǊǊǆǊİπǁįǏαıǆ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ (motifs-site-burnish) ƿǒİǈ ǋǁα ıĲαĲǈıĲǈǉƾ ǋǆ 

ıǆǋαǌĲǈǉǀ İπǁįǏαıǆ (Sig.=0.225) ǉαǈ ıυǌİπǙǐ ǆ ĲİǊİυĲαǁα αυĲǀ ǋİĲαǃǊǆĲǀ 

ǋπǎǏİǁ ǌα απαǊİǈφǇİǁ. 
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ƴǁǌαǉαǐ 6.5. ƴǁǌαǉαǐ K-Way and Higher-Order Effects 

 

K-Way and Higher-Order Effects 

 

K df 

Likelihood Ratio Pearson 

Number of 

Iterations 

 Chi-

Square Sig. 

Chi-

Square Sig. 

K-way and 

Higher Order 

Effectsa 

1 7 49,655 ,000 51,000 ,000 0 

2 4 37,868 ,000 36,450 ,000 2 

3 1 1,476 ,224 1,473 ,225 4 

K-way Effectsb 1 3 11,787 ,008 14,550 ,002 0 

2 3 36,393 ,000 34,977 ,000 0 

3 1 1,476 ,224 1,473 ,225 0 

a. Tests that k-way and higher order effects are zero. 

b. Tests that k-way effects are zero. 

 

 

 

ƴǁǌαǉαǐ 6.6. Ƴ ƴǁǌαǉαǐ Partial associations 

 

Partial Associations 

Effect df 

Partial Chi-

Square Sig. 

Number of 

Iterations 

m*b 1 33,275 ,000 2 

m*s 1 ,671 ,413 2 

b*s 1 3,681 ,055 2 

m 1 4,307 ,038 2 

b 1 7,468 ,006 2 

s 1 ,012 ,913 2 

 
 

Ƴ İπǗǋİǌǎǐ πǁǌαǉαǐ (Partial associations) ǋαǐ įǁǌİǈ ǋǈα πǈǎ ǊİπĲǎǋİǏǀ 

İǈǉǗǌα Ǆǈα Ĳǆ ıυǌİǈıφǎǏƾ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ αφǎǘ αφαǈǏİǇİǁ ǆ İπǁįǏαıǆ motifs-

site-burnish. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ĲǙǏα ǆ ǋİĲαǃǊǆĲǀ site (s) ǉαǈ ǎǈ αǊǊǆǊİπǈįǏƾıİǈǐ 

Ĳǆǐ, motifs-site (m*s), burnish-site (b*s), įİǌ İǁǌαǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ. 

ƶυǌİπǙǐ ǋπǎǏǎǘǋİ ǌα ǉαĲαǊǀǍǎυǋİ ıĲǎ ıυǋπƿǏαıǋα ǗĲǈ įİǌ υπƾǏǒİǈ 

įǈαφǎǏǎπǎǁǆıǆ ıĲα αǄǄİǁα Ĳǔǌ αǏǒαǈǎǊǎǄǈǉǙǌ Ǉƿıİǔǌ πǎυ İǍİĲƾǅǎǌĲαǈ.  
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777...   ƴƴƴƧƧƧƯƯƯƭƭƭƱƱƱƩƩƩƵƵƵƳƳƳưưưƬƬƬƶƶƶƬƬƬ---ƶƶƶƸƸƸƶƶƶƹƹƹƪƪƪƷƷƷƭƭƭƶƶƶƬƬƬ   

  
7.1 ƴƧƯƭƱƩƵƳưƬƶƬ 

 ƶΣ ƿǌα ǋİǄƾǊǎ αǏǈǇǋǗ πǏǎǃǊǆǋƾĲǔǌ ƿǒǎυǋİ πİǈǏαǋαĲǈǉƾ įİįǎǋƿǌα Ĳǆǐ 

Ǆİǌǈǉǀǐ ǋǎǏφǀǐ (x, y), ǉαǈ απαǈĲİǁĲαǈ ǌα πǏǎıįǈǎǏǁıǎυǋİ Ĳǆǌ İǍǁıǔıǆ πǎυ Ĳα 

πİǏǈǄǏƾφİǈ. H įǈαįǈǉαıǁα İǘǏİıǆǐ Ĳǆǐ İǍǁıǔıǆǐ αυĲǀǐ ǎǌǎǋƾǅİĲαǈ παǊǈǌįǏǗǋǆıǆ 

(regression) ǉαǈ İǁǌαǈ ǈįǈαǁĲİǏα ǒǏǀıǈǋǆ İπİǈįǀ İπǈĲǏƿπİǈ ǌα αǌĲǈǉαǇǁıĲαĲαǈ ƿǌαǐ 

πǁǌαǉαǐ įİįǎǋƿǌǔǌ απǗ ǋǈα απǊǀ İǍǁıǔıǆ. Ʒǎ ǉǏǈĲǀǏǈǎ, Ĳǎ ǎπǎǁǎ ǎǏǁǅİǈ Ĳǎǌ 

ǉαǊǘĲİǏǎ ĲǏǗπǎ πİǏǈǄǏαφǀǐ Ĳǔǌ πİǈǏαǋαĲǈǉǙǌ įİįǎǋƿǌǔǌ ǎǌǎǋƾǅİĲαǈ ǉǏǈĲǀǏǈǎ 

Ĳωǌ İǊαχίıĲωǌ ĲİĲραγώǌωǌ ǉαǈ ǎǏǁǅİǈ ǔǐ ǉαǊǘĲİǏǆ ǉαǋπǘǊǆ İǉİǁǌǆ πǎυ πİǏǌƾ 

ǋƿıα απǗ Ĳα ıǆǋİǁα (xi, yi) ǉαǈ Ǆǈα Ĳǆǌ ǎπǎǁα Ĳǎ ƾǇǏǎǈıǋα Ĳǔǌ ĲİĲǏαǄǙǌǔǌ Ĳǔǌ 

υπǎǊǎǁπǔǌ İǁǌαǈ İǊƾǒǈıĲǎ. Ʒǎ υπǗǊǎǈπǎ (residual) İǁǌαǈ ǆ įǈαφǎǏƾ ǋİĲαǍǘ 

πİǈǏαǋαĲǈǉǀǐ ǉαǈ ǇİǔǏǆĲǈǉǀǐ Ĳǈǋǀǐ y ıİ ǋǈα ǎǏǈıǋƿǌǆ Ĳǈǋǀ x. 

 

ƴαǏƾįİǈǄǋα  

 ƶĲǎǌ ƴǁǌαǉα 7.1 įǁǌİĲαǈ ǆ ǋİĲαǃǎǊǀ Ĳǎυ ǋǀǉǎυǐ Ĳǎυ ǃǏαǒǁǎǌα ǌǆπǁǔǌ ıİ 

mm ǋİ Ĳǎ ǒǏǗǌǎ ıİ İǃįǎǋƾįİǐ. Ʊα Ǆǁǌİǈ ǆ ǄǏαφǈǉǀ παǏƾıĲαıǆ weeks - mm ǉαǈ 

ǌα İǉĲǈǋǆǇİǁ ǆ ǆǊǈǉǁα įǘǎ ǌǆπǁǔǌ ǋİ ǋǀǉǎǐ ǃǏαǒǁǎǌα 50 ǉαǈ 55 mm, αǌĲǁıĲǎǈǒα. 

 

ƴǁǌαǉαǐ 7.1. ưİĲαǃǎǊǀ Ĳǎυ ǋǀǉǎυǐ Ĳǎυ ǃǏαǒǁǎǌα ǌǆπǁǔǌ ıİ mm 

ǋİ Ĳǎ ǒǏǗǌǎ ıİ İǃįǎǋƾįİǐ 

 

mm weeks mm weeks 

42 
45 

58 
59 

59 
61 
64 

28 
27 

32 
34 

35 
35 
36 

65 
65 

68 
70 

70 
72 
75 

37 
38 

40 
40 

40 
41 
45 

 

 

 ưİĲαφƿǏǎυǋİ Ĳα įİįǎǋƿǌα ıΣ ƿǌα φǘǊǊǎ İǏǄαıǁαǐ Ĳǎυ SPSS ǉαǈ 

απǎφαıǁǅǎυǋİ πǎǈα ǋİĲαǃǊǆĲǀ Ǉα İǁǌαǈ αǌİǍƾǏĲǆĲǆ ǉαǈ πǎǈα İǍαǏĲǆǋƿǌǆ. Ƴ 
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ǄİǌǈǉǗǐ ǉαǌǗǌαǐ πǎυ ǈıǒǘİǈ İǁǌαǈ ǗĲǈ ǔǐ αǌİǍƾǏĲǆĲǆ ǋİĲαǃǊǆĲǀ İπǈǊƿǄİĲαǈ αυĲǀ 

πǎυ Ĳǆ ǋİĲαǃƾǊǊǎυǋİ ǉαĲƾ ǃǎǘǊǆıǆ ǉαǈ İǍαǏĲǆǋƿǌǆ αυĲǀ πǎυ Ĳǆǌ 

πǏǎıįǈǎǏǁǅǎυǋİ πİǈǏαǋαĲǈǉƾ ǔǐ ıυǌƿπİǈα Ĳǔǌ ǋİĲαǃǎǊǙǌ Ĳǆǐ αǌİǍƾǏĲǆĲǆǐ. ƶĲǆǌ 

πİǏǁπĲǔıǀ ǋαǐ, İφǗıǎǌ İǌįǈαφİǏǗǋαıĲİ ǌα πǏǎıįǈǎǏǁıǎυǋİ Ĳǆǌ ǆǊǈǉǁα Ĳǔǌ 

ǌǆπǁǔǌ ǔǐ ıυǌƾǏĲǆıǆ Ĳǎυ ǋǀǉǎυǐ Ĳǎυ ǃǏαǒǁǎǌα, ǔǐ αǌİǍƾǏĲǆĲǆ ǋİĲαǃǊǆĲǀ Ǉα 

ǎǏǈıĲİǁ Ĳǎ ǋǀǉǎǐ Ĳǎυ ǃǏαǒǁǎǌα ǉαǈ İǍαǏĲǆǋƿǌǆ ǆ ǆǊǈǉǁα. 

 ưİĲƾ Ĳǆǌ İπǈǊǎǄǀ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ, απǗ Ĳǎ Analyze  Regression  Curve 

Estimation İǈıƾǄǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ weeks ıĲǎ πǊαǁıǈǎ Variable(s) ǉαǈ Ĳǆ 

ǋİĲαǃǊǆĲǀ mm ıĲǎ Independent Variable, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 7.1. ƪπǁıǆǐ, 

İπǈǊƿǄǎυǋİ Display ANOVA table, Linear, Plot models ǉαǈ Include constant in 

equation. Ƭ ĲİǊİυĲαǁα İπǈǊǎǄǀ ǄǁǌİĲαǈ πƾǌĲα İǉĲǗǐ ǉǈ αǌ ƿǒǎυǋİ ıĲǎǈǒİǁα ǗĲǈ ǗĲαǌ 

x = 0 ĲǗĲİ ǉαǈ y = 0. ưİ ǉǊǈǉ ıĲǎ ΟΚ παǁǏǌǎυǋİ αǏǉİĲǎǘǐ πǁǌαǉİǐ ǉαǈ Ĳǆ ǄǏαφǈǉǀ 

παǏƾıĲαıǆ Ĳǎυ ƶǒǀǋαĲǎǐ 7.2. ƧπǗ Ĳǎυǐ πǁǌαǉİǐ İǌįǈαφƿǏǎǌ ƿǒİǈ ǎ ƴǁǌαǉαǐ 7.2, 

πǎυ įǁǌİĲαǈ παǏαǉƾĲǔ.  

 

 

ƶǒǀǋα 7.1. ƴǊαǁıǈǎ įǈαǊǗǄǎυ Curve estimation 
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ƴǁǌαǉαǐ 7.2. ƶυǌĲİǊİıĲƿǐ πǏǎıαǏǋǎǄǀǐ 

 
Coefficients 

 
Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

mm ,511 ,035 ,973 14,541 ,000 

(Constant) 4,420 2,215  1,996 ,069 

 

                     

ƶǒǀǋα 7.2. Ƭ ǄǏαφǈǉǀ παǏƾıĲαıǆ weeks Ν mm ǋİ Ĳǆǌ İυǇİǁα Ĳǔǌ  İǊαǒǁıĲǔǌ 

ĲİĲǏαǄǙǌǔǌ. 

 

 ƧπǗ Ĳǎǌ πǁǌαǉα πǏǎǉǘπĲİǈ ǗĲǈ ǆ İǍǁıǔıǆ Ĳǆǐ İυǇİǁαǐ (y = a + bx) İǁǌαǈ ǆ: 

 
y = 4.42 + 0.511x 

 

H Ĳυπǈǉǀ απǗǉǊǈıǆ Ĳǆǐ ıĲαǇİǏƾǐ a İǁǌαǈ 2.215 ǉαǈ Ĳǆǐ ǉǊǁıǆǐ b İǁǌαǈ 0.035, 

įǆǊαįǀ ƿǒǎυǋİ α = 4.42  2.215 ǉαǈ b = 0.511  0.035. Ƭ ĲİǊİυĲαǁα ıĲǀǊǆ ǋαǐ 

İǌǆǋİǏǙǌİǈ αǌ ǋǈα ıĲαǇİǏƾ Ĳǔǌ İǊαǒǁıĲǔǌ ĲİĲǏαǄǙǌǔǌ, a ǀ b, İǁǌαǈ ıĲαĲǈıĲǈǉƾ 

ıǆǋαǌĲǈǉǀ. ƴǏƿπİǈ ǆ Ĳǈǋǀ Sig. ǌα İǁǌαǈ ǋǈǉǏǗĲİǏǆ απǗ 0.05. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ 

ǆ ıĲαǇİǏƾ α ǋπǎǏİǁ ǌα ǇİǔǏǆǇİǁ ǔǐ ıĲαĲǈıĲǈǉƾ ǋǆ ıǆǋαǌĲǈǉǀ. ƩǆǊαįǀ Ǉα 

ǋπǎǏǎǘıαǋİ ıĲǎ παǏƾǇυǏǎ Ĳǎυ ƶǒǀǋαĲǎǐ 7.1 ǌα ǋǆǌ İπǈǊƿǄαǋİ Include constant 
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in equation. Γİǌǈǉƾ αǌ ǋǈα ıĲαǇİǏƾ İǁǌαǈ ıĲαĲǈıĲǈǉƾ ǋǆ ıǆǋαǌĲǈǉǀ ǋπǎǏİǁ ǌα 

απαǊİǈφǇİǁ απǗ Ĳǆ ǋİǊƿĲǆ, İǉĲǗǐ ǉǈ αǌ υπƾǏǒǎυǌ ǈıǒυǏǎǁ ǊǗǄǎǈ ǌα παǏαǋİǁǌİǈ. 

 Γǈα ǌα πǏǎǃǊƿǓǎυǋİ ĲǙǏα Ĳǆǌ ǆǊǈǉǁα Ĳǔǌ ǌǆπǁǔǌ ǋİ ǋǀǉǎǐ ǃǏαǒǁǎǌα 50 ǉαǈ 

55 mm, αǌĲǁıĲǎǈǒα, απǊƾ ǉƾǌǎυǋİ Ĳǈǐ πǏƾǍİǈǐ:  

4,42 + 0,511*50 = 29,97  30 ǃįǎǋƾįİǐ 

4,42 + 0,511*55 = 32,525  32,5 ǃįǎǋƾįİǐ 

 

ƴαǏƾįİǈǄǋα  

 ƶĲǎǌ ƴǁǌαǉα 7.3 įǁǌİĲαǈ ǆ ǋİĲαǃǎǊǀ Ĳǔǌ įǈαıĲƾıİǔǌ Ĳǔǌ įǎǌĲǈǙǌ ǋİ Ĳǎ 

πƿǏαıǋα Ĳǔǌ ǒǈǊǈİĲǈǙǌ. Ʊα Ǆǁǌİǈ ǆ ǄǏαφǈǉǀ παǏƾıĲαıǆ Ĳǔǌ ĲǈǋǙǌ Ĳǎυ πǁǌαǉα ǉαǈ 

ǌα İǉĲǈǋǆǇİǁ ǆ ǒǏǎǌǎǊǎǄǁα Ĳǔǌ įİǈǄǋƾĲǔǌ 1150 ǉαǈ 1250 mm2. 

 

ƴǁǌαǉαǐ 7.3. ưİĲαǃǎǊǀ Ĳǔǌ įǎǌĲǈǙǌ ǋİ Ĳǎ πƿǏαıǋα ǒǈǊǈİĲǈǙǌ 

 
Thousands 

years ago 

Tooth-size 

(mm2) 

Thousands 

years ago 

Tooth-size 

(mm2) 

0 

1 

1.5 

2 

2.3 

5 

5.5 

1025 

1055 

1060 

1065 

1070 

1060 

1095 

6 

12 

15 

20 

35 

55 

1160 

1170 

1185 

1200 

1310 

1360 

 

 Θα πǏƿπİǈ ǉαĲαǏǒǀǌ ǌα İπǈǊƿǍǎυǋİ Ĳǆǌ αǌİǍƾǏĲǆĲǆ ǋİĲαǃǊǆĲǀ. ƪπİǈįǀ ǋαǐ 

ǅǆĲİǁĲαǈ ǌα ǉƾǌǎυǋİ İǉĲǈǋǀıİǈǐ Ĳǆǐ ǒǏǎǌǎǊǎǄǁαǐ Ĳǔǌ įİǈǄǋƾĲǔǌ 1150 ǉαǈ 1250 

mm2 Ǉα ǒǏǆıǈǋǎπǎǈǀıǎυǋİ ǔǐ αǌİǍƾǏĲǆĲǆ ǋİĲαǃǊǆĲǀ Ĳǎ tooth-size ǉαǈ ǔǐ 

İǍαǏĲǆǋƿǌǆ Ĳǎ ǒǏǗǌǎ, years. ƶĲǆ ıυǌƿǒİǈα, αǉǎǊǎυǇǎǘǋİ αǉǏǈǃǙǐ Ĳǆǌ ǁįǈα πǎǏİǁα 

ǋİ αυĲǀ ıĲǎ πǏǎǆǄǎǘǋİǌǎ παǏƾįİǈǄǋα, ǋİ ǋǗǌǆ įǈαφǎǏƾ ǗĲǈ İπǈǊƿǄǎυǋİ Ĳǎ 

Quadratic ǉαǈ απİǌİǏǄǎπǎǈǎǘǋİ Ĳǎ Linear ıĲǎ παǏƾǇυǏǎ Curve Estimation. ưİ 

ǉǊǈǉ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳǎ ƶǒǀǋα 7.3 ǉαǈ Ĳǎǌ ƴǁǌαǉα 7.4. 
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ƶǒǀǋα 7.3. Ƭ ǄǏαφǈǉǀ παǏƾıĲαıǆ years Ν tooth size ǋİ Ĳǆǌ ǉαǋπǘǊǆ Ĳǔǌ 

İǊαǒǁıĲǔǌ ĲİĲǏαǄǙǌǔǌ 

 

 

ƴǁǌαǉαǐ 7.4. ƶυǌĲİǊİıĲƿǐ ǉαǋπǘǊǆǐ 

 

Coefficients 

 
Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

tooth size -,859 ,184 -5,520 -4,677 ,001 

tooth size ** 2 ,000 ,000 6,479 5,490 ,000 

(Constant) 435,137 108,157  4,023 ,002 

 
 

 Ƴǈ ıυǌĲİǊİıĲƿǐ Ĳǆǐ ǉαǋπǘǊǆǐ y = a + bx + cx2 ıĲǎǌ πǁǌαǉα Coefficients 

İǁǌαǈ ǔǐ İǍǀǐ: α = (Constant) = 435.137, b = toothsize = -0.859 ǉαǈ c = 

toothsize**2 = 0.000. (ƶĲǎ SPSS Ĳǎ ıǘǋǃǎǊǎ ** ıǆǋαǁǌİǈ įǘǌαǋǆ). ƪįǙ Ǘǋǔǐ 
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πǏƿπİǈ ǌα πǏǎıƿǍǎυǋİ. Ƭ Ĳǈǋǀ toothsize**2 = 0.000 ǗĲαǌ ǋƾǊǈıĲα İǁǌαǈ ıĲαĲǈıĲǈǉƾ 

ıǆǋαǌĲǈǉǀ (Sig.=0,000) ıǆǋαǁǌİǈ ǗĲǈ įİǌ İǁǌαǈ 0 αǊǊƾ υπƾǏǒǎυǌ Ǔǆφǁα πǎυ įİǌ 

İǋφαǌǁǅǎǌĲαǈ. Γǈα Ĳǎ ıǉǎπǗ αυĲǗ İπǈǊƿǄǎυǋİ Ĳǎǌ πǁǌαǉα ǉαǈ Ĳǎǌ ǋİĲαφƿǏǎυǋİ ıİ 

ƿǌα φǘǊǊǎ Ĳǎυ Excel. ƷǗĲİ αǌ ǉƾǌǎυǋİ ǉǊǈǉ İπƾǌǔ ıĲǆǌ Ĳǈǋǀ 0,000 Ĳǆǐ 

ǋİĲαǃǊǆĲǀǐ toothsize**2 įǈαπǈıĲǙǌǎυǋİ ǗĲǈ αυĲǀ İǁǌαǈ 0,0004246. ƪπǁıǆǐ Ǉα 

πǏƿπİǈ ǌα αυǍǀıǎυǋİ Ĳǆǌ αǉǏǁǃİǈα ǉαǈ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ toothsize = -0,858616, 

İφǗıǎǌ Ǉα Ĳǆǌ ǒǏǆıǈǋǎπǎǈǀıǎυǋİ ıİ υπǎǊǎǄǈıǋǎǘǐ παǏαǉƾĲǔ. 

 Γǈα ǌα πǏǎıįǈǎǏǁıǎυǋİ Ĳǆ ǒǏǎǌǎǊǎǄǁα Ĳǔǌ įİǈǄǋƾĲǔǌ 1150 ǉαǈ 1250 mm2, 

ĲǎπǎǇİĲǎǘǋİ Ĳǈǐ Ĳǈǋƿǐ αυĲƿǐ ıĲǆ ıυǌƾǏĲǆıǆ πǎυ ƿǒİǈ πǏǎǉǘǓİǈ ǉαǈ παǁǏǌǎυǋİ ǗĲǈ 

ǎǈ ǆǊǈǉǁİǐ Ĳǔǌ ǌǆπǁǔǌ İǁǌαǈ: 

435,137 Ν 0,858616*1150 + 0,0004246*11502 = 9,26 ǃįǎǋƾįİǐ 

435,137 Ν 0,858616*1250 + 0,0004246*12502 = 25,3 ǃįǎǋƾįİǐ 

Ʒǎ πǗıǎ ıǆǋαǌĲǈǉǀ İǁǌαǈ ǆ αǉǏǁǃİǈα Ĳǔǌ ǋİĲαǃǊǆĲǙǌ ıĲǈǐ παǏαπƾǌǔ πǏƾǍİǈǐ 

φαǁǌİĲαǈ απǗ Ĳǎ ǄİǄǎǌǗǐ ǗĲǈ αǌ ǒǏǆıǈǋǎπǎǈǀıǎυǋİ -0,859 αǌĲǁ Ǆǈα 0,858616, 

παǁǏǌǎυǋİ 

435,137 Ν 0,859*1250 + 0,0004246*12502 = 24,83 ǃįǎǋƾįİǐ 

İǌǙ αǌ Ǉƿıǎυǋİ 0 αǌĲǁ Ǆǈα  0,0004246 Ǉα πƾǏǎυǋİ 

435,137 Ν 0,859*1250 = -638,6 ǃįǎǋƾįİǐ 

ƩǆǊαįǀ ƿǌα İǌĲİǊǙǐ παǏƾǊǎǄǎ απǎĲƿǊİıǋα. 

 

ƴαǏƾįİǈǄǋα  

 Ƭ πǎıǗĲǆĲα y Ĳǎυ ǌİǏǎǘ πǎυ İǍαĲǋǁǅİĲαǈ απǗ Ĳǎ ƿįαφǎǐ İǍαǏĲƾĲαǈ απǗ Ĳǆ 

ǋƿǄǈıĲǆ (Ʒ1) ǉαǈ Ĳǆǌ İǊƾǒǈıĲǆ (Ʒ2) ǇİǏǋǎǉǏαıǁα Ĳǎυ İįƾφǎυǐ ǉαǈ Ĳǆ ǋƿǄǈıĲǆ (Ʒ3) 

ǉαǈ Ĳǆǌ İǊƾǒǈıĲǆ (Ʒ4) ǇİǏǋǎǉǏαıǁα Ĳǎυ αƿǏα ıǘǋφǔǌα ǋİ Ĳα įİįǎǋƿǌα Ĳǎυ ƴǁǌαǉα 

26. Ʊα πǏǎıįǈǎǏǈıĲİǁ Ĳǎ ǄǏαǋǋǈǉǗ ǋǎǌĲƿǊǎ, įǆǊαįǀ ǆ ıυǌƾǏĲǆıǆ 

 

y = a0 + a1Ʒ1 + a2Ʒ2 + a3Ʒ3 + a4Ʒ4 
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ƴǁǌαǉαǐ 7.5. Ʃİįǎǋƿǌα İǍƾǏĲǆıǆǐ Ĳǆǐ πǎıǗĲǆĲαǐ x Ĳǎυ ǌİǏǎǘ πǎυ İǍαĲǋǁǅİĲαǈ 

απǗ Ĳǎ ƿįαφǎǐ απǗ Ĳǈǐ ǇİǏǋǎǉǏαıǁİǐ Ʒ1, Ʒ2, Ʒ3, Ʒ4. 

 

y Ʒ1 Ʒ2 Ʒ3 Ʒ4 

30 

34 

33 

26 

41 

10 

12 

20 

31 

38 

43 

47 

45 

45 

22 

5 

30 

29 

23 

28 

28 

26 

27 

28 

23 

22 

23 

28 

30 

31 

32 

31 

31 

27 

15 

28 

28 

25 

18 

18 

18 

19 

20 

18 

18 

19 

20 

22 

22 

23 

22 

22 

20 

20 

15 

21 

21 

29 

30 

28 

28 

31 

25 

25 

28 

31 

32 

32 

34 

34 

33 

30 

28 

30 

30 

31 

15 

16 

17 

18 

20 

19 

20 

20 

21 

24 

24 

24 

23 

21 

20 

20 

18 

20 

21 

 

 ưİĲαφƿǏǎυǋİ Ĳα įİįǎǋƿǌα ıĲǎ SPSS ıİ ıĲǀǊİǐ αǌƾǊǎǄİǐ ǋİ Ĳǎυ ƴǁǌαǉα 7.5. 

ƧǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα: Analyze  Regression  Linear ǉαǈ İǈıƾǄǎυǋİ Ĳǆ 

ǋİĲαǃǊǆĲǀ y ıĲǎ πǊαǁıǈǎ Dependent ǉαǈ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ T1, T2, T3 ǉαǈ T4 ıĲǎ 

Independent(s). ƧπǗ Ĳǎ Options İπǈǊƿǄǎυǋİ Ĳǎ Include constant in equation ǉαǈ 

ıĲǎ Method İπǈǊƿǄǎυǋİ Ĳǆ ǋƿǇǎįǎ πǎυ Ǉα ǒǏǆıǈǋǎπǎǈǆǇİǁ Ǆǈα Ĳǎǌ υπǎǊǎǄǈıǋǗ Ĳǔǌ 

ıĲαǇİǏǙǌ Ĳǆǐ ıυǌƾǏĲǆıǆǐ. ΌĲαǌ İπǈǊƿǄǎυǋİ Enter Ĳǎ πǏǗǄǏαǋǋα υπǎǊǎǄǁǅİǈ ǗǊİǐ 

Ĳǈǐ ıĲαǇİǏƿǐ, ıĲǆǌ πİǏǁπĲǔıǆ πǎυ İǍİĲƾǅǎυǋİ Ĳǈǐ ıĲαǇİǏƿǐ a0, a1, a2, a3, a4. Ƨǌ 

İπǈǊƿǍǎυǋİ Backward Ĳǎ πǏǗǄǏαǋǋα αǏǒǈǉƾ υπǎǊǎǄǁǅİǈ ǗǊİǐ Ĳǈǐ ıĲαǇİǏƿǐ ǉαǈ ǋİĲƾ 

αǏǒǁǅİǈ ǌα αφαǈǏİǁ ǋǁα-ǋǁα Ĳǈǐ ıĲαĲǈıĲǈǉƾ ǋǆ ıǆǋαǌĲǈǉƿǐ. ưİ Ĳǆǌ İπǈǊǎǄǀ Forward 

Ĳǎ πǏǗǄǏαǋǋα πǏǙĲα İǈıƾǄİǈ Ĳǎǌ ıĲαǇİǏǗ ǗǏǎ ǉαǈ ǋİĲƾ Ĳǆ ıĲαǇİǏƾ πǎυ 

αǌĲǈıĲǎǈǒİǁ ıĲǆ ǋİĲαǃǊǆĲǀ πǎυ ƿǒİǈ Ĳǆ ǋİǄαǊǘĲİǏǆ ıυıǒƿĲǈıǆ ǋİ Ĳǆǌ İǍαǏĲǆǋƿǌǆ 
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ǋİĲαǃǊǆĲǀ. ƪǍİĲƾǅİĲαǈ αǌ İǁǌαǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ ǉαǈ ǋİĲƾ Ĳǎ πǏǗǄǏαǋǋα 

İǈıƾǄİǈ Ĳǆǌ İπǗǋİǌǆ ǋİĲαǃǊǆĲǀ ǋİ Ĳǆǌ ǉαǊǘĲİǏǆ ıυıǒƿĲǈıǆ ǋİ Ĳǆǌ İǍαǏĲǆǋƿǌǆ 

ǋİĲαǃǊǆĲǀ ǉ.ǎ.ǉ. ƷƿǊǎǐ, ǆ İπǈǊǎǄǀ Stepwise İǁǌαǈ ıυǌįυαıǋǗǐ Ĳǔǌ ǋİǇǗįǔǌ 

Backward ǉαǈ Forward. Γİǌǈǉƾ ǎǈ ǋƿǇǎįǎǈ Stepwise, Forward ǉαǈ Backward 

ǒǏǆıǈǋǎπǎǈǎǘǌĲαǈ Ǆǈα ǌα πƾǏǎυǋİ ǋǗǌǎ Ĳǎυǐ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǎǘǐ ǗǏǎυǐ, İǌǙ ǆ 

Enter  ǗǊİǐ Ĳǈǐ ıĲαǇİǏƿǐ. ƩυıĲυǒǙǐ ǉαǈ ǎǈ ĲǏİǈǐ ǋƿǇǎįǎǈ įİ įǁǌǎυǌ πƾǌĲα Ĳǎ ǁįǈǎ 

απǎĲƿǊİıǋα, ǎπǗĲİ ǉαǊǎǘǋαıĲİ ǌα İπǈǊƿǍǎυǋİ İǋİǁǐ Ĳǆ ǋƿǇǎįǎ ǋİ ƾǊǊα ǉǏǈĲǀǏǈα. 

Ơǌα απǗ αυĲƾ İǁǌαǈ ǆ φυıǈǉǀ ıǆǋαıǁα Ĳǔǌ ǗǏǔǌ Ĳǎυ ıυǋǋİĲƿǒǎυǌ ıĲǎ ǋǎǌĲƿǊǎ.  

 Ƨǌ ıĲǎ παǏƾįİǈǄǋα πǎυ İǍİĲƾǅǎυǋİ İπǈǊƿǍǎυǋİ Ĳǎ Enter, παǁǏǌǎυǋİ Ĳǎǌ 

ƴǁǌαǉα 7.6, İǌǙ ǋİ Backward Ĳǎǌ ƴǁǌαǉα 7.7. ƪǁǌαǈ ǒαǏαǉĲǆǏǈıĲǈǉǗ ǗĲǈ ǎ πǁǌαǉαǐ 

Ĳǆǐ ǋİǇǗįǎυ Backward πİǏǈƿǒİǈ ǗǊα Ĳα ǃǀǋαĲα ǋƿǒǏǈ Ĳǎ ĲİǊǈǉǗ απǎĲƿǊİıǋα. 

 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ ǎ φυıǈǉǗǐ ǌǗǋǎǐ ǋπǎǏİǁ ǌα İǉφǏαıĲİǁ ǔǐ: 
 

y = -75.494 + 1.933Ʒ1 + 1.776Ʒ3 

 

 

ƴǁǌαǉαǐ 7.6. ƧπǎĲİǊƿıǋαĲα ǋİ Ĳǆ ǋƿǇǎįǎ Enter 

 

 

 

 

 

 

 

 

 

 

 

Coefficients
a

-75.412 12.218 -6.172 .000

1.882 .386 .621 4.876 .000

.212 .959 .035 .221 .829

1.990 .774 .418 2.572 .022

-.465 .659 -.098 -.705 .492

(Constant)

T1

T2

T3

T4

Model

1

B Std.  Error

Unstandardized

Coeff icients

Beta

Standardized

Coeff icients

t Sig.

Dependent Variable: xa. 
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ƴǁǌαǉαǐ 7.7. ƧπǎĲİǊƿıǋαĲα ǋİ Ĳǆ ǋƿǇǎįǎ Backward 

 

 

7.2 ƶƸƶƹƪƷƭƶƬ ưƪƷƧƨƯƬƷƻƱ 

 Ơǌα Ǉƿǋα πǎυ ıǒİĲǁǅİĲαǈ ƿǋǋİıα ǋİ Ĳǆǌ παǊǈǌįǏǗǋǆıǆ ǉαǈ Ĳα İǊƾǒǈıĲα 

ĲİĲǏƾǄǔǌα İǁǌαǈ Ĳǎ πǏǗǃǊǆǋα Ĳǆǐ ıυıǒƿĲǈıǆǐ (correlation) įǘǎ ǋİĲαǃǊǆĲǙǌ. ƪǁǌαǈ 

ǒǏǀıǈǋǎ ıİ αǏǉİĲƿǐ πİǏǈπĲǙıİǈǐ ǌα ǄǌǔǏǁǅǎυǋİ αǌ įǘǎ Ĳυǒαǁİǐ ǋİĲαǃǊǆĲƿǐ 

ıǒİĲǁǅǎǌĲαǈ ǀ Ǘǒǈ. Ƨǌ įǆǊαįǀ ǆ ǋİĲαǃǎǊǀ Ĳǆǐ ǋǈαǐ ǋİĲαǃƾǊİǈ ǉαǈ Ĳǆǌ ƾǊǊǆ.  

  

7.2.1 ƶƸƱƷƪƯƪƶƷƪƶ PEARSON ƮƧƭ SPEARMAN 

 Γǈα ǌα İǊƿǄǍǎυǋİ αǌ įǘǎ ǋİĲαǃǊǆĲƿǐ, x ǉαǈ y, ıǒİĲǁǅǎǌĲαǈ, υπǎǊǎǄǁǅǎυǋİ 

ıυǌǀǇǔǐ Ĳǎǌ ıυǌĲİǊİıĲǀ Pearson, r. Ƴ ıυǌĲİǊİıĲǀǐ r παǁǏǌİǈ Ĳǈǋƿǐ ıĲǎ 

įǈƾıĲǆǋα απǗ Ν1 ƿǔǐ 1. ƧǏǌǆĲǈǉƿǐ Ĳǈǋƿǐ Ĳǎυ r ıǆǋαǁǌǎυǌ ǗĲǈ ǗĲαǌ ǆ ǋİĲαǃǊǆĲǀ x 

αυǍƾǌİǈ, ǆ y İǊαĲĲǙǌİĲαǈ ǉαǈ Ĳǎ αǌĲǁıĲǏǎφǎ. r = 0 ıǆǋαǁǌİǈ παǌĲİǊǀ ƿǊǊİǈǓǆ 

ıυıǒƿĲǈıǆǐ ǉαǈ r ǇİĲǈǉǗ ıǆǋαǁǌİǈ ǗĲǈ ǗĲαǌ ǆ ǋǈα ǋİĲαǃǊǆĲǀ αυǍƾǌİǈ, αυǍƾǌİǈ ǉαǈ ǆ 

ƾǊǊǆ. 

  Θα πǏƿπİǈ πƾǌĲǔǐ ǌα ĲǎǌǈıĲİǁ ǗĲǈ ǎ ıυǌĲİǊİıĲǀǐ Pearson ǒǏǆıǈǋǎπǎǈİǁĲαǈ 

ǋǗǌǎ ǗĲαǌ Ĳα įİįǎǋƿǌα αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. Ƨǌ įİǌ αǉǎǊǎυǇǎǘǌ 

Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ, υπǎǊǎǄǁǅǎυǋİ Ĳǎǌ ıυǌĲİǊİıĲǀ Spearman, Ǐ, πǎυ 

İπǁıǆǐ παǁǏǌİǈ Ĳǈǋƿǐ ıĲǎ įǈƾıĲǆǋα απǗ Ν1 ƿǔǐ 1, αǊǊƾ αǌǀǉİǈ ıĲǈǐ ǋǆ 

παǏαǋİĲǏǈǉƿǐ ǋİǇǗįǎυǐ.   

 

Coefficients
a

-75.412 12.218 -6.172 .000

1.882 .386 .621 4.876 .000

.212 .959 .035 .221 .829

1.990 .774 .418 2.572 .022

-.465 .659 -.098 -.705 .492

-75.037 11.710 -6.408 .000

1.870 .370 .617 5.058 .000

2.063 .677 .433 3.047 .008

-.367 .473 -.077 -.776 .450

-75.494 11.549 -6.537 .000

1.933 .356 .638 5.425 .000

1.776 .560 .373 3.172 .006

(Constant)

T1

T2

T3

T4

(Constant)

T1

T3

T4

(Constant)

T1

T3

Model

1

2

3

B Std.  Error

Unstandardized

Coeff icients

Beta

Standardized

Coeff icients

t Sig.

Dependent  Variable: xa. 
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ƴαǏƾįİǈǄǋα  

 Ʊα İǍİĲαıǇİǁ αǌ υπƾǏǒİǈ ıυıǒƿĲǈıǆ ǋİĲαǍǘ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ height ǉαǈ body 

mass Ĳǎυ αǏǒİǁǎυ osteological data.sav. 

 

 ƧǌǎǁǄǎυǋİ Ĳǎ αǏǒİǁǎ osteological data.sav ǉαǈ İǊƿǄǒǎυǋİ Ĳǆǌ ǉαǌǎǌǈǉǗĲǆĲα 

Ĳǔǌ įİǈǄǋƾĲǔǌ. Θα πǏƿπİǈ İįǙ ǌα Ĳǎǌǁıǎυǋİ ǗĲǈ ǀįǆ ƿǒǎυǋİ İǍİĲƾıİǈ Ĳǆ 

ǋİĲαǃǊǆĲǀ height ǉαǈ įǈαπǈıĲǙıαǋİ ǗĲǈ αǉǎǊǎυǇİǁ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. Ʒǎ ǁįǈǎ 

ǈıǒǘİǈ ǉαǈ Ǆǈα Ĳǆ ǋİĲαǃǊǆĲǀ body mass. ƪπİǈįǀ αυĲǗǐ ǎ ƿǊİǄǒǎǐ İǁǌαǈ ǈįǈαǁĲİǏα 

απǊǗǐ ǋπǎǏǎǘǋİ ǌα Ĳǎǌ İπαǌαǊƾǃǎυǋİ ǉαǈ İįǙ. ƴǆǄαǁǌǎυǋİ Analyze  

Descriptive Statistics  Explore, ıĲǎ παǏƾǇυǏǎ įǈαǊǗǄǎυ İǈıƾǄǎυǋİ ǉαǈ Ĳǈǐ įǘǎ 

ǋİĲαǃǊǆĲƿǐ, height ǉαǈ body mass, ıĲǎ πǊαǁıǈǎ Dependent List ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ 

ıĲǎ ǉǎυǋπǁ Plots. ƶĲǎ πǊαǁıǈǎ įǈαǊǗǄǎυ πǎυ İǋφαǌǁǅİĲαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǆǌ 

İπǈǊǎǄǀ None ıĲǎ πƾǌİǊ Ĳǔǌ Boxplots, απİǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ İπǈǊǎǄǀ Stem-and-

leaf ıĲǎ πƾǌİǊ Descriptive ǉαǈ İπǈǊƿǄǎυǋİ ǋǗǌǎ Ĳǎ Normality plots with tests. ƧπǗ 

Ĳǎǌ πǁǌαǉα Ĳǔǌ απǎĲİǊİıǋƾĲǔǌ, ƴǁǌαǉαǐ 7.8, παǏαĲǆǏǎǘǋİ ǗĲǈ πǏƾǄǋαĲǈ ǎǈ 

ǋİĲαǃǊǆĲƿǐ αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ ǉαĲαǌǎǋǀ. 

  

ƴǁǌαǉαǐ 7.8. ƧπǎĲİǊƿıǋαĲα İǊƿǄǒǎυ ǉαǌǎǌǈǉǗĲǆĲαǐ 
 

Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

height ,098 48 ,200* ,963 48 ,134 

body mass ,116 48 ,111 ,965 48 ,167 

a. Lilliefors Significance Correction 

*. This is a lower bound of the true significance. 

 

 
 ƪπǎǋƿǌǔǐ ǋπǎǏǎǘǋİ ǌα ǒǏǆıǈǋǎπǎǈǀıǎυǋİ Ĳǎǌ ıυǌĲİǊİıĲǀ Pearson ǉαǈ 

πǏǎφαǌǙǐ Ĳǎǌ ıυǌĲİǊİıĲǀ Spearman πǎυ įİǌ υπǗǉİǈĲαǈ ıİ πİǏǈǎǏǈıǋǎǘǐ. ƶĲǆ 

ıυǌƿǒİǈα αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα Analyze  Correlate  Bivariate. ƶĲǎ 

παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ height ǉαǈ body mass ıĲǎ 

πǊαǁıǈǎ Variables ǉαǈ İπǈǊƿǄǎυǋİ ıĲǎ Correlation Coefficients Ĳα ǉǏǈĲǀǏǈα Pearson 

ǉαǈ Spearman. ƪπǁıǆǐ İπǈǊƿǄǎυǋİ (αǌ įİǌ İǁǌαǈ default) ǉαǈ Ĳǎ Flag significant 

correlations. ưİ Ĳǆǌ İπǈǊǎǄǀ αυĲǀ Ĳǎ πǏǗǄǏαǋǋα Ǉα ǋαǐ İǌǆǋİǏǙǌİǈ ǉαǈ Ǆǈα Ĳǎ 



106 

 

İπǁπİįǎ ıǆǋαǌĲǈǉǗĲǆĲαǐ Ĳǔǌ απǎĲİǊİıǋƾĲǔǌ. ưİ ǉǊǈǉ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳǎǌ 

ƴǁǌαǉα 7.9. ƨǊƿπǎυǋİ ǗĲǈ υπƾǏǒİǈ ǇİĲǈǉǀ ıυıǒƿĲǈıǆ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ ǉαǈ ǋƾǊǈıĲα 

υǓǆǊǀ ıυıǒƿĲǈıǆ (r = 0,863 ǉαǈ Ǐ = 0,878).   

  

ƴǁǌαǉαǐ 7.9. ƧπǎĲİǊƿıǋαĲα ıυıǒƿĲǈıǆǐ ǋİ Ĳǎǌ ıυǌĲİǊİıĲǀ Pearson (İπƾǌǔ) ǉαǈ 

Spearman (ǉƾĲǔ)  
 

Correlations 

 height body mass 

height Pearson Correlation 1 ,863** 

Sig. (2-tailed)  ,000 

N 50 48 

body mass Pearson Correlation ,863** 1 

Sig. (2-tailed) ,000  

N 48 48 

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

 

 
Correlations 

 height body mass 

Spearman's 

rho 

height Correlation Coefficient 1,000 ,878** 

Sig. (2-tailed) . ,000 

N 50 48 

body mass Correlation Coefficient ,878** 1,000 

Sig. (2-tailed) ,000 . 

N 48 48 

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

 

 
 

7.2.2. ưƪƵƭƮƬ ƶƸƶƹƪƷƭƶƬ (Partial correlation) 

 Ƭ ǋİǏǈǉǀ ıυıǒƿĲǈıǆ (Partial correlation) ǒǏǆıǈǋǎπǎǈİǁĲαǈ πǏǎǉİǈǋƿǌǎυ ǌα 

İǍİĲƾıǎυǋİ Ĳǆǌ αǊǊǆǊİπǁįǏαıǆ įǘǎ ǋİĲαǃǊǆĲǙǌ, İǌǙ ıυǄǒǏǗǌǔǐ İǊƿǄǒǎυǋİ Ĳǆǌ 

İπǁįǏαıǆ ǋǁαǐ ĲǏǁĲǆǐ ǋİĲαǃǊǆĲǀǐ. ƴǈǎ ıυǄǉİǉǏǈǋƿǌα, İǍİĲƾǅǎυǋİ αǌ įǘǎ 

ǋİĲαǃǊǆĲƿǐ ıυıǒİĲǁǅǎǌĲαǈ ǗĲαǌ ǆ İπǁįǏαıǆ ǋǈαǐ ĲǏǁĲǆǐ ǋİĲαǃǊǆĲǀǐ ǇİǔǏİǁĲαǈ 

ıĲαǇİǏǀ. Ƴǈ ǋİĲαǃǊǆĲƿǐ ǋπǎǏİǁ ǌα İǁǌαǈ ıυǌİǒİǁǐ, ǉαĲǆǄǎǏǈǉƿǐ (dichotomous), 

Ǘπǔǐ Ǆǈα παǏƾįİǈǄǋα Ĳǎ φǘǊǎ (ƾǌĲǏαǐ-Ǆυǌαǁǉα), ǀ ıυǌįυαıǋǗǐ ıυǌİǒǙǌ ǉαǈ 

ǉαĲǆǄǎǏǈǉǙǌ.  



107 

 

ƴαǏƾįİǈǄǋα  

 ƶİ ıυǄǉǏǗĲǆǋα įǔǋαĲǁǔǌ ƵǔǋαǕǉǀǐ İπǎǒǀǐ  ǉαĲαǄǏƾφǆǉαǌ ǋİĲαǍǘ Ĳǔǌ 

ƾǊǊǔǌ Ĳǎ İǋǃαįǗǌ Ĳǔǌ įǔǋαĲǁǔǌ (ıİ m2) ǉαǈ ǎ αǏǈǇǋǗǐ Ĳǔǌ įǈαφǎǏİĲǈǉǙǌ Ĳǘπǔǌ 

ǊǁǇǔǌ πǎυ ǒǏǆıǈǋǎπǎǈǀǇǆǉαǌ ıĲα įƾπİįα ǉαǈ ıİ ǄİǋǁıǋαĲα. Ʒα įİįǎǋƿǌα Ĳǆǐ 

ǉαĲαǄǏαφǀǐ įǁǌǎǌĲαǈ ıĲǎ ƶǒǀǋα 7.4, Ǘπǎυ ǆ ǋİĲαǃǊǆĲǀ area παǏƿǒİǈ Ĳǎ İǋǃαįǗǌ 

ǉƾǇİ įǔǋαĲǁǎυ, ǆ ǋİĲαǃǊǆĲǀ fill İǉφǏƾǅİǈ Ĳǎ πǊǀǇǎǐ Ĳǔǌ įǈαφǎǏİĲǈǉǙǌ Ĳǘπǔǌ 

ǊǁǇǔǌ ıĲα ǄİǋǁıǋαĲα ǉαǈ ǆ floor Ĳǎ πǊǀǇǎǐ Ĳǔǌ ǊǁǇǔǌ ıĲα įƾπİįα. Ʊα İǍİĲαıǇİǁ ǆ 

ıυıǒƿĲǈıǆ ǋİĲαǍǘ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ fill ǉαǈ floor. 

 

 

ƶǒǀǋα 7.4. Ʃİįǎǋƿǌα παǏαįİǁǄǋαĲǎǐ Ǆǈα ǋİǏǈǉǀ ıυıǒƿĲǈıǆ 

 

  Ƨǌ ǉƾǌǎυǋİ Ĳǆ ǄǏαφǈǉǀ παǏƾıĲαıǆ fill Ν floor, παǏαĲǆǏǎǘǋİ ǗĲǈ υπƾǏǒİǈ ǋǈα 

ǇİĲǈǉǀ ıυıǒƿĲǈıǆ αǌƾǋİıα ıİ αυĲƿǐ Ĳǈǐ įǘǎ ǋİĲαǃǊǆĲƿǐ (ƶǒǀǋα 7.5). Όǋǔǐ ǆ 

ıυǌǎǊǈǉǀ İπǈφƾǌİǈα ǉƾǇİ įǔǋαĲǁǎυ αǌαǋƿǌİĲαǈ ǌα παǁǅİǈ ǏǗǊǎ ıĲǆ ıυıǒƿĲǈıǆ 

αυĲǀ, įİįǎǋƿǌǎυ ǗĲǈ įǔǋƾĲǈα ǋİ ǋİǄƾǊǆ İπǈφƾǌİǈα Ǉα ƿǒǎυǌ ǋİǄαǊǘĲİǏǎ πǊǀǇǎǐ 

įǈαφǎǏİĲǈǉǙǌ Ĳǘπǔǌ ǊǁǇǔǌ. Γǈα ǌα įǎǘǋİ Ĳǆǌ İπǁįǏαıǆ Ĳǆǐ İπǈφƾǌİǈαǐ Ĳǔǌ 

įǔǋαĲǁǔǌ (area) ıĲǆǌ ıυıǒƿĲǈıǆ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ fill ǉαǈ floor İǏǄαǅǗǋαıĲİ ǔǐ 

İǍǀǐ.  
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ƶǒǀǋα 7.5. ƩǈƾǄǏαǋǋα ǋİĲαǃǎǊǀǐ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ floor ǋİ Ĳǆ ǋİĲαǃǊǆĲǀ fill 

 

 Ƨφǎǘ įǈαĲƾǍǎυǋİ Ĳα įİįǎǋƿǌα ıĲǎ φǘǊǎ Ĳǎυ SPSS Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 

7.4, αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα: Analyze  Correlate  Partial. ƶĲǎ  παǏƾǇυǏǎ 

įǈαǊǗǄǎυ πǎυ İǋφαǌǁǅİĲαǈ ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ fill ǉαǈ floor ıĲǎ πǊαǁıǈǎ 

Variables ǉαǈ Ĳǆ ǋİĲαǃǊǆĲǀ area ıĲǎ πǊαǁıǈǎ Controlling for, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ 

ƶǒǀǋα 7.6. ƶĲǆ ıυǌƿǒİǈα ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ǉǎυǋπǁ Options ǉαǈ İǌİǏǄǎπǎǈǎǘǋİ Ĳǆǌ 

İπǈǊǎǄǀ Zero-order correlations, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 7.7. Ƭ İπǈǊǎǄǀ αυĲǀ 

Ǉα ǋαǐ įǙıİǈ ıĲα απǎĲİǊƿıǋαĲα Ĳǎǌ ıυǌĲİǊİıĲǀ ıυıǒƿĲǈıǆǐ ǗǊǔǌ Ĳǔǌ 

ǋİĲαǃǊǆĲǙǌ ǒǔǏǁǐ ƿǊİǄǒǎ Ĳǆǐ İπǁįǏαıǆǐ Ĳǆǐ ĲǏǁĲǆǐ ǋİĲαǃǊǆĲǀǐ. ƩǆǊαįǀ, ıĲǎǌ 

πǁǌαǉα απǎĲİǊİıǋƾĲǔǌ Ǉα παǏǎυıǈƾǅǎǌĲαǈ, İǉĲǗǐ απǗ Ĳǆǌ İπǁįǏαıǆ Ĳǆǐ 

ǋİĲαǃǊǆĲǀǐ area ıĲǎǌ ıυǌĲİǊİıĲǀ ıυıǒƿĲǈıǆǐ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ fill ǉαǈ area, ǉαǈ ǎ 

ıυǌĲİǊİıĲǀǐ Pearson Ǆǈα ǗǊİǐ Ĳǈǐ απǊƿǐ ıυıǒİĲǁıİǈǐ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ fill Ν floor, 

fill - area ǉαǈ floor - area.  

 ưİ ǉǊǈǉ ıĲǎ ΟΚ παǁǏǌǎυǋİ Ĳα απǎĲİǊƿıǋαĲα Ĳǎυ ƴǁǌαǉα 7.10, ǎ ǎπǎǁǎǐ 

ǒǔǏǁǅİĲαǈ ıİ įǘǎ ĲǋǀǋαĲα. ƶĲǎ İπƾǌǔ Ĳǋǀǋα ƿǒǎυǋİ Ĳα απǎĲİǊƿıǋαĲα Ĳǔǌ απǊǙǌ 

ıυıǒİĲǁıİǔǌ ǗǊǔǌ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ αǌƾ įǘǎ ǉαǈ ıĲǎ ǉƾĲǔ Ĳǆǌ İπǁįǏαıǆ Ĳǆǐ 

ǋİĲαǃǊǆĲǀǐ area ıĲǆ ıυıǒƿĲǈıǆ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ fill ǉαǈ floor. 
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ƶǒǀǋα 7.6. ƴαǏƾǇυǏǎ įǈαǊǗǄǎυ Ǆǈα Partial correlations 

 

 

ƶǒǀǋα 7.7. ƴαǏƾǇυǏǎ įǈαǊǗǄǎυ Options 

 

 Ʒα απǎĲİǊƿıǋαĲα įİǁǒǌǎυǌ ıǆǋαǌĲǈǉǀ ǇİĲǈǉǀ ıυıǒƿĲǈıǆ αǌƾǋİıα ıĲǈǐ 

ǋİĲαǃǊǆĲƿǐ fill ǉαǈ floor (r=0.758 ǉαǈ p=0.011) ǉαǇǙǐ İπǁıǆǐ ǉαǈ αǌƾǋİıα ıĲǈǐ fill 

- area (r=0.809 ǉαǈ p=0.005) ǉαǈ floor - area (r=0.929 ǉαǈ p=0). Ƭ ıυıǒƿĲǈıǆ    

αǌƾǋİıα ıĲǈǐ ǋİĲαǃǊǆĲƿǐ fill ǉαǈ floor ǗĲαǌ ǆ İπǁįǏαıǆ Ĳǆǐ İπǈφƾǌİǈαǐ Ĳǔǌ 

įǔǋαĲǁǔǌ įİǌ İǊƿǄǒİĲαǈ įǁǌİĲαǈ İπǎπĲǈǉƾ ıĲǎ ƶǒǀǋα 7.5.  

ƻıĲǗıǎ, ǗĲαǌ ǆ İπǁįǏαıǆ Ĳǆǐ İπǈφƾǌİǈαǐ İǊƿǄǒİĲαǈ, įǆǊαįǀ ǗĲαǌ 

İǍİĲƾǅǎυǋİ Ĳǆ ıυıǒƿĲǈıǆ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ fill ǉαǈ floor ǉǏαĲǙǌĲαǐ ıĲαǇİǏǀ Ĳǆ 
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ǋİĲαǃǊǆĲǀ area, ĲǗĲİ ǎ ıυǌĲİǊİıĲǀǐ ıυıǒƿĲǈıǆǐ ǎυıǈαıĲǈǉƾ ǋǆįİǌǁǅİĲαǈ (r=0.032) 

ǉαǈ İπǈπǊƿǎǌ ǆ Ĳǈǋǀ αυĲǀ παǘİǈ ǌα İǁǌαǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ (p=0.934). ƩǆǊαįǀ 

ǗĲαǌ Ǌαǋǃƾǌǎυǋİ υπǗǓǆ Ĳǎ İǋǃαįǗǌ Ĳǔǌ įǔǋαĲǁǔǌ, παǏαĲǆǏǎǘǋİ ǗĲǈ ǎǈ 

ǋİĲαǃǊǆĲƿǐ fill ǉαǈ floor παǘǎυǌ ǌα ıυıǒİĲǁǅǎǌĲαǈ. 

 

ƴǁǌαǉαǐ 7.10. ƧπǎĲİǊƿıǋαĲα Ĳǔǌ zero-order ǉαǈ partial correlations 

 
Correlations 

Control Variables fill floor area 

-none-a fill Correlation 1,000 ,758 ,809 

Significance (2-tailed)  ,011 ,005 

df 0 8 8 

floor Correlation ,758 1,000 ,929 

Significance (2-tailed) ,011  ,000 

df 8 0 8 

area Correlation ,809 ,929 1,000 

Significance (2-tailed) ,005 ,000  

df 8 8 0 

area fill Correlation 1,000 ,032  

Significance (2-tailed)  ,934  

df 0 7  

floor Correlation ,032 1,000  

Significance (2-tailed) ,934   

df 7 0  

a. Cells contain zero-order (Pearson) correlations. 
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888...   ƧƧƧƱƱƱƧƧƧƯƯƯƸƸƸƶƶƶƬƬƬ   ƴƴƴƳƳƳƯƯƯƯƯƯƻƻƻƱƱƱ   

ưưưƪƪƪƷƷƷƧƧƧƨƨƨƯƯƯƬƬƬƷƷƷƻƻƻƱƱƱ   

  

 

8.1 ΓƪƱƭƮƧ 

 ƶυǒǌƾ ıυııǔǏİǘǎυǋİ πǊǆǇǙǏα įİįǎǋƿǌǔǌ ǉαǈ ǇƿǊǎυǋİ ǌα İǏİυǌǀıǎυǋİ αǌ 

υπƾǏǒǎυǌ ǎǋƾįİǐ įİǈǄǋƾĲǔǌ ǋİ παǏǗǋǎǈİǐ ǈįǈǗĲǆĲİǐ, ǉαǈ πǎǈİǐ İǁǌαǈ αυĲƿǐ. Γǈα 

παǏƾįİǈǄǋα, ǇƿǊǎυǋİ ǌα įǎǘǋİ ǉαĲƾ πǗıǎ υπƾǏǒİǈ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǀ įǈαφǎǏƾ 

αǌƾǋİıα ıĲα ǉİǏαǋǈǉƾ αǄǄİǁα απǗ Ĳǈǐ Ǉƿıİǈǐ ƴαǊǈƾǋπİǊα ǉαǈ ưαǉǏǘǄǈαǊǎǐ 

ǒǏǆıǈǋǎπǎǈǙǌĲαǐ ǔǐ ǋİĲαǃǊǆĲƿǐ ıυǄǒǏǗǌǔǐ Ĳǎ ǘǓǎǐ Ĳǔǌ αǄǄİǁǔǌ, Ĳǎ πǊƾĲǎǐ, Ĳǆ 

įǈƾǋİĲǏǎ Ĳǎυ ıĲǎǋǁǎυ, Ĳǆ įǈƾǋİĲǏǎ Ĳǆǐ ǃƾıǆǐ ǉαǈ ƾǊǊİǐ įǈαıĲƾıİǈǐ. ƶĲǎ İǏǙĲǆǋα 

αυĲǗ απƾǌĲǆıǆ πǏǎıπαǇİǁ ǌα įǙıİǈ ǆ ƧǌƾǊυıǆ ƴǎǊǊǙǌ ưİĲαǃǊǆĲǙǌ 

(Multivariate Analysis).  

 ƧπǗ Ĳǈǐ αǌαǊǘıİǈǐ πǎǊǊǙǌ ǋİĲαǃǊǆĲǙǌ İįǙ Ǉα İǍİĲƾıǎυǋİ Ĳǈǐ ǋİǇǗįǎυǐ: α) 

ƧǌƾǊυıǆ ƮυǏǁǔǌ ƶυǌǈıĲǔıǙǌ (Principal Component Analysis - PCA), ǃ) ƧǌƾǊυıǆ 

ıİ Ƴǋƾįİǐ (Cluster Analysis Ν CA), Ǆ) ƩǈαǒǔǏǈıĲǈǉǀ ƧǌƾǊυıǆ (Discriminant 

Analysis - DA) ǉαǈ į) ƧǌƾǊυıǆ ƩǈαıπǎǏƾǐ ƴǎǊǊǙǌ ưİĲαǃǊǆĲǙǌ (Multivariate 

Analysis of Variance Ν MANOVA). 

 Γǈα Ĳǆǌ İφαǏǋǎǄǀ Ĳǔǌ ǋİǇǗįǔǌ PCA ǉαǈ CA įİǌ απαǈĲİǁĲαǈ ǉαǋǁα παǏαįǎǒǀ 

ıǒİĲǈǉƾ ǋİ Ĳǆ ǋǎǏφǀ Ĳǔǌ πǊǆǇυıǋǈαǉǙǌ ǉαĲαǌǎǋǙǌ Ĳǔǌ įİįǎǋƿǌǔǌ. ƧǌĲǁǇİĲα, ǆ 

İφαǏǋǎǄǀ Ĳǔǌ ǋİǇǗįǔǌ DA ǉαǈ MANOVA πǏǎǖπǎǇƿĲİǈ ĲǎυǊƾǒǈıĲǎǌ Ĳǆǌ 

ǉαǌǎǌǈǉǗĲǆĲα Ĳǔǌ įİǈǄǋƾĲǔǌ. 

 

8.2 ƧƱƧƯƸƶƬ ƮƸƵƭƻƱ ƶƸƱƭƶƷƻƶƻƱ - PRINCIPAL COMPONENT 

ANALYSIS (PCA) 

 
 Γǈα ǌα ǋπǎǏƿıǎυǋİ ǌα İǍİĲƾıǎυǋİ αǌ ıΣ ƿǌαǌ πǁǌαǉα įİįǎǋƿǌǔǌ υπƾǏǒǎυǌ 

ǎǋƾįİǐ ǎǋǎİǈįǙǌ įİįǎǋƿǌǔǌ (clusters) Ǉα πǏƿπİǈ ǌα İǊαĲĲǙıǎυǋİ Ĳǈǐ 

įǈαıĲƾıİǈǐ Ĳǎυ πǁǌαǉα ıİ įǘǎ ǀ ĲǏİǈǐ. ƴǎǈǎĲǈǉƾ Ǆǈα ǌα Ĳǎ πİĲǘǒǎυǋİ αυĲǗ 

φƿǏǌǎυǋİ ƿǌαǌ ƾǍǎǌα (ǋǈα ǄǏαǋǋǀ) ǋƿıα απǗ Ĳα ıǆǋİǁα Ĳǆǐ ǄǏαφǈǉǀǐ 

παǏƾıĲαıǆǐ ǉαǈ ǉαĲƾ ǋǀǉǎǐ Ĳǆǐ ǋİǄαǊǘĲİǏǆǐ įǈαıπǎǏƾǐ Ĳǔǌ ıǆǋİǁǔǌ ǉαǈ 
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πǏǎǃƾǊǎυǋİ Ĳα ıǆǋİǁα αυĲƾ πƾǌǔ ıĲǎǌ ƾǍǎǌα. Ƴ ƾǍǎǌαǐ ǎǌǎǋƾǅİĲαǈ PC1 ǀ πǏǙĲǆ 

ǉǘǏǈα ıυǌǈıĲǙıα. ƧǉǎǊǎǘǇǔǐ φƿǏǌǎυǋİ ƿǌα įİǘĲİǏǎ ƾǍǎǌα, Ĳǎǌ PC2, πǎυ İǁǌαǈ 

ǉƾǇİĲǎǐ ıĲǎǌ PC1 ǉαǈ Ĳǎǌ πİǏǈıĲǏƿφǎυǋİ, πƾǌĲα ǉƾǇİĲα ıĲǎǌ PC1, ƿĲıǈ ǙıĲİ ǉαǈ 

αυĲǗǐ ǌα İǁǌαǈ ǉαĲƾ  ǋǀǉǎǐ Ĳǆǐ ǋİǄαǊǘĲİǏǆǐ įǈαıπǎǏƾǐ Ĳǔǌ ıǆǋİǁǔǌ ǔǐ πǏǎǐ Ĳǆ 

įǈİǘǇυǌıǀ Ĳǎυ. Ƴǈ įǘǎ αυĲǎǁ ƾǍǎǌİǐ ǎǏǁǅǎυǌ ƿǌα İπǁπİįǎ. ƶĲǎ İπǁπİįǎ αυĲǗ 

πǏǎǃƾǊǎυǋİ ǗǊα Ĳα ıǆǋİǁα. ƶυǌİǒǁǅǎυǋİ ǋİ Ĳǎǌ ǁįǈǎ ĲǏǗπǎ ǋƿǒǏǈ ǌα ǉαĲαǊǀǍǎυǋİ 

ǋİ αǏǉİĲƾ PCs ǙıĲİ ǌα İǍǆǄǆǇİǁ ǗǊǆ ǆ įǈαıπǎǏƾ Ĳǎυ įİǁǄǋαĲǎǐ.  

 

ƴαǏƾįİǈǄǋα  

 ƶĲǈǐ 6 πǏǙĲİǐ ıĲǀǊİǐ Ĳǎυ πǁǌαǉα Ĳǎυ ƶǒǀǋαĲǎǐ 8.1 įǁǌǎǌĲαǈ Ĳα 

απǎĲİǊƿıǋαĲα Ĳǆǐ ǒǆǋǈǉǀǐ αǌƾǊυıǆǐ İǈįǔǊǁǔǌ ǁįǈαǐ ǒǏǎǌǎǊǎǄǁαǐ πǎυ ǃǏƿǇǆǉαǌ 

ıİ ĲǏİǈǐ įǈαφǎǏİĲǈǉƿǐ πİǏǈǎǒƿǐ Ƨ, ƨ, C. Ʊα İǍαǒǇǎǘǌ ıυǋπİǏƾıǋαĲα ıǒİĲǈǉƾ ǋİ 

Ĳǆǌ πǏǎƿǊİυıǆ Ĳǔǌ İǈįǔǊǁǔǌ. 

 

 

ƶǒǀǋα 8.1. ƧπǎĲİǊƿıǋαĲα Ĳǆǐ ǒǆǋǈǉǀǐ ıǘıĲαıǆǐ ıİ Al, Fe, εg, Si, Ca  İǈįǔǊǁǔǌ 

απǗ Ĳǈǐ πİǏǈǎǒƿǐ Ƨ, ƨ, C ıİ φǘǊǊǎ İǏǄαıǁαǐ Ĳǎυ SPSS 

 

 ƧǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα Analyze   Dimension Reduction   Factor ǉαǈ ıĲǎ 

παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ İǈıƾǄǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ Al, Fe, εg, Si, Ca ıĲǎ πǊαǁıǈǎ 
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Variables. ƶĲǎ Rotation İπǈǊƿǄǎυǋİ ǔǐ ǋƿǇǎįǎ πİǏǈıĲǏǎφǀǐ Ĳǆǌ Varimax ǉαǈ ıĲǎ 

Extraction İπǈǊƿǄǎυǋİ ǔǐ ǋƿǇǎįǎ Ĳǆǌ Principal Components, Ĳǎ Correlation Matrix 

ǉαǈ Ĳǎ Eigenvalues over 1 Ǆǈα ǌα πƾǏǎυǋİ ǋǗǌǎ Ĳǎυǐ ƾǍǎǌİǐ πǎυ ƿǒǎυǌ Ĳǈǋƿǐ 

ǋİǄαǊǘĲİǏİǐ απǗ 1 ǉαǈ πǎυ ıυǌİπǙǐ İǁǌαǈ ǎǈ πǈǎ ıǆǋαǌĲǈǉǎǁ. ƷƿǊǎǐ, απǗ Ĳǎ Scores 

İπǈǊƿǄǎυǋİ Ĳǎ Save as variables. ưİ αυĲǀ Ĳǆǌ İπǈǊǎǄǀ ǎǈ Ĳǈǋƿǐ Ĳǔǌ PC1, PC2 

απǎǇǆǉİǘǎǌĲαǈ ıĲǎ φǘǊǊǎ İǏǄαıǁαǐ ǋİ ĲǁĲǊǎυǐ FAC1_1, FAC2_1. ưİ ǉǊǈǉ ıĲǎ ΟΚ 

įǆǋǈǎυǏǄǎǘǌĲαǈ αυĲǗǋαĲα ıĲǎǌ SPSS Data Editor ǎǈ ıĲǀǊİǐ FAC1_1, FAC2_1 ǎǈ 

ǎπǎǁİǐ πİǏǈǊαǋǃƾǌǎυǌ  Ĳǈǐ Ĳǈǋƿǐ Ĳǔǌ αǍǗǌǔǌ PC1 ǉαǈ PC2.  

 Γǈα ǌα įǎǘǋİ ǄǏαφǈǉƾ Ĳα απǎĲİǊƿıǋαĲα αǉǎǊǎυǇǎǘǋİ Ĳǆ įǈαįǈǉαıǁα Graphs 

 Legacy Dialogs  Scatter/Dot ǉαǈ ıĲǎ πǏǙĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ İπǈǊƿǄǎυǋİ 

Simple Scatter ǉαǈ ıυǌİǒǁǅǎυǋİ ǋİ ǉǊǈǉ ıĲǎ Define. ƶĲǎ ǌƿǎ παǏƾǇυǏǎ 

ǋİĲαφƿǏǎυǋİ Ĳǆ ǋİĲαǃǊǆĲǀ REGR factor score 1 ıĲǎ πǊαǁıǈǎ X Axis, Ĳǆ ǋİĲαǃǊǆĲǀ 

REGR factor score 2 ıĲǎ Y Axis ǉαǈ Ĳǆ ǋİĲαǃǊǆĲǀ Area ıĲǎ Set Markers by. ưİ 

αυĲǗǌ Ĳǎǌ ĲǏǗπǎ ǆ ǉƾǇİ πİǏǈǎǒǀ, Ƨ, ƨ, C, Ǉα ƿǒİǈ įǈαφǎǏİĲǈǉǗ ıǘǋǃǎǊǎ. ưİ ǉǊǈǉ 

ıĲǎ ΟΚ παǁǏǌǎυǋİ (ǋİĲƾ απǗ ǉαĲƾǊǊǆǊǆ ǋǎǏφǎπǎǁǆıǆ) Ĳǎ ƶǒǀǋα 8.2. 

 

 

ƶǒǀǋα 8.2. ƩǈƾǄǏαǋǋα απǎĲİǊİıǋƾĲǔǌ (PC1 vs. PC2) 

 

 ƴαǏαĲǆǏǎǘǋİ ǗĲǈ Ĳα ıǆǋİǁα Ĳǆǐ πİǏǈǎǒǀǐ ƨ ıǒǆǋαĲǁǅǎυǌ ǋǈα ǍİǒǔǏǈıĲǀ 

ǎǋƾįα (cluster), İǌǙ Ĳα ıǆǋİǁα Ĳǔǌ πİǏǈǎǒǙǌ Ƨ ǉαǈ C ǋαǅǁ ǋǈα ƾǊǊǆ ǎǋƾįα. 

ƴǈǇαǌƿǐ İǏǋǆǌİǁİǐ İǁǌαǈ ǗĲǈ ǆ πǆǄǀ αǏǄǁǊǎυ πǎυ ǒǏǆıǈǋǎπǎǈǎǘıαǌ ǎǈ ǉƾĲǎǈǉǎǈ Ĳǆǐ 

πİǏǈǎǒǀǐ ƨ ǀĲαǌ įǈαφǎǏİĲǈǉǀ απǗ αυĲǀ Ĳǔǌ πİǏǈǎǒǙǌ Ƨ ǉαǈ C ǉαǈ İπǈπǊƿǎǌ ǎǈ 

ǉƾĲǎǈǉǎǈ Ĳǆǐ ƨ įİǌ İǁǒαǌ αǌĲαǊǊαǄƿǐ ǋİ Ĳǎυǐ ǉαĲǎǁǉǎυǐ Ĳǔǌ πİǏǈǎǒǙǌ Ƨ ǉαǈ C, 
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ĲǎυǊƾǒǈıĲǎǌ ǔǐ πǏǎǐ Ĳα İǈįǙǊǈα. ƶΣ ǗĲǈ αφǎǏƾ Ĳǎυǐ ǉαĲǎǁǉǎυǐ Ĳǔǌ πİǏǈǎǒǙǌ Ƨ ǉαǈ 

C ǀ İǁǒαǌ ǉǎǈǌǀ πǆǄǀ αǏǄǁǊǎυ ǀ αǌĲαǊǊαǄƿǐ ǋİĲαǍǘ Ĳǎυǐ. 

 

ƴαǏαĲǀǏǆıǆ 1. ƧǌƾǊǎǄα ǋİ Ĳǎ πǏǗǃǊǆǋα İǁǌαǈ įυǌαĲǗǌ ǌα įǆǋǈǎυǏǄǆǇǎǘǌ 

πİǏǈııǗĲİǏİǐ απǗ įǘǎ ıĲǀǊİǐ ıĲǎ φǘǊǊǎ İǏǄαıǁαǐ, FAC1_1, FAC2_1, FAC3_1, Ζ  

ƴαǏαĲǀǏǆıǆ 2. Ƨǌ ıĲǎ įǈƾǄǏαǋǋα απǎĲİǊİıǋƾĲǔǌ įİǌ ǍİǒǔǏǁıǎυǌ ǎǋƾįİǐ 

(clusters) įǎǉǈǋƾǅǎυǋİ įǈαφǎǏİĲǈǉƿǐ ǋİǇǗįǎυǐ πİǏǈıĲǏǎφǀǐ. ƩǆǊαįǀ Ǎαǌα-

İφαǏǋǗǅǎυǋİ Ĳǆ ǋƿǇǎįǎ ǉαǈ απǗ Ĳǎ Rotation İπǈǊƿǄǎυǋİ ǀ įİǌ İπǈǊƿǄǎυǋİ ǉαǋǁα 

ǋƿǇǎįǎ πİǏǈıĲǏǎφǀǐ (None) ǀ įǎǉǈǋƾǅǎυǋİ Ĳǈǐ ƾǊǊİǐ ǋİǇǗįǎυǐ, Quartimax, 

Equamax, Promax.  

 

8.3 ƧƱƧƯƸƶƬ ƶƪ ƳưƧƩƪƶ - CLUSTER ANALYSIS (CA) 

 Ƭ αǌƾǊυıǆ ıİ ǎǋƾįİǐ πİǏǈǊαǋǃƾǌİǈ ǋİǇǗįǎυǐ πǎυ įǈαǒǔǏǁǅǎυǌ Ĳα įİǁǄǋαĲα 

ıİ ǎǋƾįİǐ (clusters) ǋİ παǏǗǋǎǈİǐ ǈįǈǗĲǆĲİǐ. H įǆǋǈǎυǏǄǁα Ĳǔǌ ǎǋƾįǔǌ ǋπǎǏİǁ 

ǌα ǄǁǌİĲαǈ ǋİ ĲǏǗπǎ įǈαįǎǒǈǉǗ İǌǙǌǎǌĲαǐ ıĲǆǌ ǎǋƾįα ƿǌα įİǁǄǋα ǉƾǇİ φǎǏƾ ǀ ǋİ 

ǋǆ įǈαįǎǒǈǉǗ ĲǏǗπǎ İǊƿǄǒǎǌĲαǐ πǎǊǊƾ įİǁǄǋαĲα ĲαυĲǗǒǏǎǌα. Ƴǈ ǋƿǇǎįǎǈ πǎυ 

αǌǀǉǎυǌ ıĲǆǌ πǏǙĲǆ ǉαĲǆǄǎǏǁα ǎǌǎǋƾǅǎǌĲαǈ ƭİǏαǏǒǈǉƿǐ, İǌǙ αυĲƿǐ Ĳǆǐ 

įİǘĲİǏǆǐ ǉαĲǆǄǎǏǁαǐ ǎǌǎǋƾǅǎǌĲαǈ ưǆ ǈİǏαǏǒǈǉƿǐ. 

  

ƴαǏƾįİǈǄǋα  

 ƶĲǎ ƶǒǀǋα 8.3 įǁǌǎǌĲαǈ ǎǈ Ĳǈǋƿǐ 7 įİǈǉĲǙǌ πǎυ ǒαǏαǉĲǆǏǁǅǎυǌ Ĳǎ ıǒǀǋα Ĳǔǌ 

ǉǏαǌǁǔǌ πƿǌĲİ πǏǎǕıĲǎǏǈǉǙǌ πǊǆǇυıǋǙǌ. ưİ ǃƾıǆ αυĲǗǌ Ĳǎǌ πǁǌαǉα ǌα 

İǊİǄǒǇǎǘǌ πǈǇαǌƿǐ ıυǄǄƿǌİǈİǐ ǋİĲαǍǘ Ĳǔǌ πǊǆǇυıǋǙǌ.   
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ƶǒǀǋα 8.3 ƴǁǌαǉαǐ įİįǎǋƿǌǔǌ 

 

  ƧǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα Analyze   Classify   Hierarchical Cluster ǉαǈ ıĲǎ 

παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ ǗǊİǐ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ D1 Ν D7 ıĲǎ πǊαǁıǈǎ 

Variable(s). ưİ ǉǊǈǉ ıĲǎ Plots İπǈǊƿǄǎυǋİ Ĳǎ Dendogram ǉαǈ ǎǊǎǉǊǆǏǙǌǎυǋİ ǋİ 

ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ. Ʒǎ įİǌįǏǗǄǏαǋǋα πǎυ παǁǏǌǎυǋİ įǁǌİĲαǈ ıĲǎ 

ƶǒǀǋα 8.4. 

 

 

ƶǒǀǋα 8.4. ƩİǌįǏǗǄǏαǋǋα πǊǆǇυıǋǙǌ 
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 ƧπǗ Ĳǎ įİǌįǏǗǄǏαǋǋα παǏαĲǆǏǎǘǋİ ǗĲǈ ǎǈ πǊǆǇυıǋǎǁ ǋİ ǃƾıǆ Ĳα ǉǏαǌǈαǉƾ 

įİįǎǋƿǌα ǋπǎǏǎǘǌ ǌα ǒǔǏǈıĲǎǘǌ ıİ įǘǎ ǎǋƾįİǐ: Ƴǈ πǊǆǇυıǋǎǁ III ǉαǈ V ƿǒǎυǌ 

ıĲİǌǀ ıυǄǄƿǌİǈα, İǌǙ ǎǈ ƭ, ƭƭ ǉαǈ IV ıǒǆǋαĲǁǅǎυǌ ǋǈα įİǘĲİǏǆ ǎǋƾįα. ƶĲǆǌ ǎǋƾįα 

αυĲǀ ǎǈ ƭ ǋİ Ĳǎυǐ ƭƭ φαǁǌİĲαǈ ǌα ıǒǆǋαĲǁǅǎυǌ ǋǈα υπǎǎǋƾįα.  

 

ƴαǏƾįİǈǄǋα  

 ƶĲǎ ƶǒǀǋα 8.5 įǁǌǎǌĲαǈ ĲƿııİǏİǈǐ ǒαǏαǉĲǆǏǈıĲǈǉǎǁ įİǁǉĲİǐ Ĳǔǌ įǎǌĲǈǙǌ 

İǌǆǊǁǉǔǌ αǌįǏǙǌ ǉαǈ ǄυǌαǈǉǙǌ. ΘİǔǏǀıĲİ ǗĲǈ ǆ πǏǙĲǆ ıĲǀǊǆ ǋαǐ İǁǌαǈ ƾǄǌǔıĲǆ, 

įǆǊαįǀ įİǌ ǄǌǔǏǁǅǎυǋİ πǎǈα įİǁǄǋαĲα İǁǌαǈ αǌįǏǙǌ ǉαǈ πǎǈα ǄυǌαǈǉǙǌ. 

ΓǌǔǏǁǅǎυǋİ Ǘǋǔǐ ǗĲǈ απǗ Ĳα įİǁǄǋαĲα αυĲƾ ǆ πİǏǁπĲǔıǆ 3 İǁǌαǈ ǒαǏαǉĲǆǏǈıĲǈǉǀ 

Ĳǔǌ αǌįǏǙǌ ǉαǈ ǆ 12 Ĳǔǌ ǄυǌαǈǉǙǌ. ưİ ǃƾıǆ αυĲǀ Ĳǆǌ πǊǆǏǎφǎǏǁα ǌα 

İǉĲǈǋǆǇİǁ πǎǈα įİǁǄǋαĲα İǁǌαǈ αǌįǏǈǉƾ ǉαǈ πǎǈα Ǆυǌαǈǉİǁα.   

 

 

ƶǒǀǋα 8.5. Ʒǈǋƿǐ įİǈǉĲǙǌ (Bδ, εD, D1, D2) įǎǌĲǈǙǌ İǌǀǊǈǉǔǌ αǌįǏǙǌ ǉαǈ 

ǄυǌαǈǉǙǌ ıİ φǘǊǊǎ İǏǄαıǁαǐ Ĳǎυ SPSS 
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  ƶĲǎ SPSS Ĳǎ πǏǗǃǊǆǋα αυĲǗ ǊǘǌİĲαǈ ǋİ Ĳǆ ǋƿǇǎįǎ K-Means Cluster. ƴǏǙĲα 

Ǘǋǔǐ ǉƾǌǎυǋİ Ĳǈǐ İǍǀǐ İǌƿǏǄİǈİǐ: ƶĲǆǌ ƿǉĲǆ ıĲǀǊǆ ǄǏƾφǎυǋİ Ĳǎǌ ĲǁĲǊǎ Initial ǉαǈ 

Ĳǆ ıυǋπǊǆǏǙǌǎυǋİ ǋİ 0. ƶĲǆ ǄǏαǋǋǀ 3 Ĳǎ ǋǆįƿǌ Ĳǎ ǉƾǌǎυǋİ 1 ǉαǈ ıĲǆ 12 Ĳǎ 0 

ǄǁǌİĲαǈ 2, İφǗıǎǌ αυĲƿǐ ǎǈ πİǏǈπĲǙıİǈǐ İǁǌαǈ ǒαǏαǉĲǆǏǈıĲǈǉƿǐ Ĳǔǌ αǌįǏǙǌ ǉαǈ 

ǄυǌαǈǉǙǌ, αǌĲǁıĲǎǈǒα. ƶĲǆ ıυǌƿǒİǈα αǉǎǊǎυǇǎǘǋİ Ĳǆǌ πǎǏİǁα Analyze  Classify 

  K-Means Cluster ǉαǈ ıĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ 

Bδ, εD, D1 ǉαǈ D2 ıĲǎ πǊαǁıǈǎ Variables İǌǙ Ĳǆ ǋİĲαǃǊǆĲǀ Initial ıĲǎ Label 

Cases by. Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ Save ǉαǈ İπǈǊƿǄǎυǋİ Cluster membership. 

ƳǊǎǉǊǆǏǙǌǎυǋİ ǋİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ ΟΚ. Ʒα απǎĲİǊƿıǋαĲα Ĳǆǐ ǋİǇǗįǎυ 

įǁǌǎǌĲαǈ ıİ ǋǈα ǌƿα ıĲǀǊǆ πǎυ πǏǎıĲǁǇİĲαǈ ıĲǎ αǏǒǈǉǗ φǘǊǊǎ İǏǄαıǁαǐ ǋİ ĲǁĲǊǎ 

QCδ_1. ƶĲǆ ıĲǀǊǆ αυĲǀ ǋİ 1 įǆǊǙǌǎǌĲαǈ Ĳα αǌįǏǈǉƾ įİǁǄǋαĲα ǉαǈ ǋİ 2 Ĳα 

Ǆυǌαǈǉİǁα, İφǗıǎǌ αυĲǎǘǐ Ĳǎυǐ αǏǈǇǋǎǘǐ ǒǏǆıǈǋǎπǎǈǀıαǋİ ıĲǆ ıĲǀǊǆ Initial Ǆǈα 

ǌα ǍİǒǔǏǁıǎυǋİ Ĳα αǌįǏǈǉƾ απǗ Ĳα Ǆυǌαǈǉİǁα įİǁǄǋαĲα (ƶǒǀǋα 8.6). 

 

 

ƶǒǀǋα 8.6. ΦǘǊǊǎ įİįǎǋƿǌǔǌ ǋİ πǏǎıǇǀǉǆ Ĳǆǐ ǋİĲαǃǊǆĲǀǐ Initial ǉαǈ 

απǎĲİǊƿıǋαĲα ǉαĲƾĲαǍǆǐ 
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8.4. ƩƭƧƹƻƵƭƶƷƭƮƬ ƧƱƧƯƸƶƬ - DISCRIMINANT ANALYSIS 

 Ƭ ƩǈαχωǏǈıĲǈǉǀ ƧǌƾǊυıǆ (discriminant analysis) İǁǌαǈ ǋǈα ıĲαĲǈıĲǈǉǀ ǋƿǇǎįǎǐ 

πǎυ ǋαǐ İπǈĲǏƿπİǈ ǌα ǃǏǎǘǋİ ıİ πǎǈα ǉαĲǆǄǎǏǁα αǌǀǉǎυǌ ƿǌα ǀ πİǏǈııǗĲİǏα 

įİǁǄǋαĲα ǋİ Ĳǆǌ πǏǎǖπǗǇİıǆ ǗĲǈ υπƾǏǒǎυǌ ǉαǈ İǁǌαǈ ǄǌǔıĲƿǐ įǘǎ ǀ πİǏǈııǗĲİǏİǐ 

ǉαĲǆǄǎǏǁİǐ ıĲǈǐ ǎπǎǁİǐ ǋπǎǏǎǘǌ ǌα αǌǀǉǎυǌ αυĲƾ. ƧπαǏαǁĲǆĲǆ πǏǎǖπǗǇİıǆ Ǆǈα 

Ĳǆǌ İφαǏǋǎǄǀ Ĳǆǐ ǋİǇǗįǎυ İǁǌαǈ Ĳα įİįǎǋƿǌα ǌα αǉǎǊǎυǇǎǘǌ Ĳǆǌ ǉαǌǎǌǈǉǀ 

ǉαĲαǌǎǋǀ.    

 

ƴαǏƾįİǈǄǋα  

 ƶĲǎǌ ƴǁǌαǉα  8.1 įǁǌǎǌĲαǈ ǎǈ įİǁǉĲİǐ Bδ ǉαǈ εD Ĳǔǌ įǎǌĲǈǙǌ İǌǀǊǈǉǔǌ 

αǌįǏǙǌ ǉαǈ ǄυǌαǈǉǙǌ. Ʊα πǏǎıįǈǎǏǁıİĲİ αǌ Ĳα įİǁǄǋαĲα (ƨδ, εD) = (8, 6.7), 

(7.5, 6.7), (7, 6.5) αǌǀǉǎυǌ ıİ ƾǌįǏα ǀ ıİ Ǆυǌαǁǉα. 

 

ƴǁǌαǉαǐ  8.1. Ʒǈǋƿǐ Ĳǔǌ įİǈǉĲǙǌ Bδ ǉαǈ εD Ĳǔǌ įǎǌĲǈǙǌ İǌǀǊǈǉǔǌ  

αǌįǏǙǌ ǉαǈ ǄυǌαǈǉǙǌ 

Sex BL MD Sex BL MD 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

7.9 

7.4 

7.2 

7.1 

7.8 

8.1 

8.1 

8 

8 

7.9 

8.2 

8.2 

8.3 

8.5 

8.5 

8.6 

8.8 

6.4 

6.6 

6.7 

7.2 

6.8 

6.9 

7 

7 

7.1 

7.4 

6.6 

6.7 

7.1 

7.3 

7.4 

7.6 

7.1 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

7.7 

7.7 

7.7 

7.5 

7.2 

7.2 

7.3 

7.1 

7.1 

7 

6.9 

6.6 

6.5 

6.2 

6.2 

6.2 

6.6 

6.7 

6.5 

5.8 

6.2 

6.8 

5.8 

6.7 

6.4 

6.6 

6.2 

6.7 

6 

6.1 
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 Γǈα ǌα πǏǎǒǔǏǀıǎυǋİ ıĲǆǌ İǍƿĲαıǆ Ĳǔǌ įİǈǄǋƾĲǔǌ πǏƿπİǈ ǌα İφαǏǋǗıǎυǋİ 

discriminant analysis. Γǈα Ĳǎ ıǉǎπǗ αυĲǗ ǋİĲαφƿǏǎυǋİ Ĳα įİįǎǋƿǌα ıĲǎ SPSS ıİ 

ĲǏİǈǐ ıĲǀǊİǐ, Ǘπǔǐ φαǁǌİĲαǈ ıĲǎ ƶǒǀǋα 8.7.  ƴǏǎıǎǒǀ, Ĳα ƾǄǌǔıĲα įİǁǄǋαĲα 

ĲǎπǎǇİĲǎǘǌĲαǈ ıĲǎ ĲƿǊǎǐ Ĳǔǌ ıĲǆǊǙǌ Bδ ǉαǈ εD. ƧǉǎǊǎǘǇǔǐ įǆǋǈǎυǏǄǎǘǋİ ǋǈα 

ǌƿα ıĲǀǊǆ ǋİ Ǘǌǎǋα Group, Ĳǆǐ ǎπǎǁαǐ ǆ ǋİĲαǃǊǆĲǀ παǁǏǌİǈ Ĳǈǐ Ĳǈǋƿǐ 1 ǗĲαǌ 

αǌĲǈıĲǎǈǒİǁ ıİ male, 2 ıİ female ǉαǈ 3 ıĲα ƾǄǌǔıĲα įİǁǄǋαĲα. 

 

 

ƶǒǀǋα 8.7. Ʒǋǀǋα Ĳǎυ πǁǌαǉα įİįǎǋƿǌǔǌ ıĲǎ SPSS 

 

 ƶĲǎ SPSS αǉǎǊǎυǇǎǘǋİ ĲǙǏα Ĳǆǌ πǎǏİǁα Analyze  Classify   Discriminant 

ǉαǈ ıĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ Bδ, εD ıĲǎ πǊαǁıǈǎ 

Independent ǉαǈ Ĳǆ ǋİĲαǃǊǆĲǀ Group ıĲǎ Grouping Variable. ưİ ǉǊǈǉ ıĲǎ Define 
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Range İǈıƾǄǎυǋİ ıĲǎ Minimum Ĳǆǌ Ĳǈǋǀ 1 ǉαǈ ıĲǎ  Maximum Ĳǆǌ Ĳǈǋǀ 2 (Ǘǒǈ Ĳǆǌ 

3). Ʈƾǌǎυǋİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ Save İπǈǊƿǄǎυǋİ Predicted group 

membership ǉαǈ Probabilities of group membership. ƪπǁıǆǐ, ıĲǎ Classify 

İπǈǊƿǄǎυǋİ Ĳǎ Summary table ǉαǈ ǎǊǎǉǊǆǏǙǌǎυǋİ ǋİ ǉǊǈǉ ıĲǎ Continue ǉαǈ ıĲǎ 

ΟΚ.  

 ƧπǗ Ĳǎυǐ πǁǌαǉİǐ πǎυ παǁǏǌǎυǋİ İǌįǈαφƿǏǎǌ παǏǎυıǈƾǅİǈ ǎ Classification 

Results (ƴǁǌαǉαǐ 8.2). ƪπǁıǆǐ, Ĳǎ πǏǗǄǏαǋǋα ıĲǎ φǘǊǊǎ İǏǄαıǁαǐ įǆǋǈǎυǏǄİǁ 

ĲǏİǈǐ ǌƿİǐ ıĲǀǊİǐ ǋİ ĲǁĲǊǎυǐ Dis_1, Dis1_1 ǉαǈ Dis2_1 (ƶǒǀǋα 8.8).  

 

ƴǁǌαǉαǐ 8.2. ƧπǎĲİǊƿıǋαĲα αǌƾǊυıǆǐ 

 

Classification Resultsa 

 

  

group 

Predicted Group 

Membership 

Total   1,00 2,00 

Original Count 1,00 14 3 17 

2,00 2 13 15 

Ungrouped 

cases 

1 2 3 

% 1,00 82,4 17,6 100,0 

2,00 13,3 86,7 100,0 

Ungrouped 

cases 

33,3 66,7 100,0 

a. 84.4% of original grouped cases correctly classified. 

 

 
 ƶĲǎǌ ƴǁǌαǉα 8.2 αǍǈǎǊǎǄİǁĲαǈ αǌ πǏƾǄǋαĲǈ Ĳα αǏǒǈǉƾ įİįǎǋƿǌα ıǒǆǋαĲǁǅǎυǌ 

įǘǎ įǈαǉǏǈĲƿǐ ǉαĲǆǄǎǏǁİǐ. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ απǗ Ĳǎυǐ 17 ƾǌįǏİǐ Ĳǎ πǏǗǄǏαǋǋα 

ǍİǒǔǏǁǅİǈ Ĳǎυǐ 14 ǉαǈ απǗ Ĳǈǐ 15 Ǆυǌαǁǉİǐ Ĳǈǐ 13. ưπǎǏǎǘǋİ İπǎǋƿǌǔǐ ǌα πǎǘǋİ 

ǗĲǈ υπƾǏǒİǈ ƿǌαǐ ǈǉαǌǎπǎǈǆĲǈǉǗǐ įǈαǒǔǏǈıǋǗǐ Ĳǔǌ įǘǎ ǉαĲǆǄǎǏǈǙǌ.  

 ƧπǗ Ĳǈǐ ıĲǀǊİǐ, ǆ Dis_1 ǋαǐ įǁǌİǈ Ĳǆǌ πǏǗǃǊİǓǆ Ĳǎυ πǏǎǄǏƾǋǋαĲǎǐ Ǆǈα ǉƾǇİ 

ǅİǘǄǎǐ (Bδ, εD), İǌǙ ıĲǈǐ İπǗǋİǌİǐ ıĲǀǊİǐ İǁǌαǈ ǆ İǉĲǈǋǙǋİǌǆ πǈǇαǌǗĲǆĲα ǋǈα 

πİǏǁπĲǔıǆ (Case) ǌα İǁǌαǈ ƾǌįǏαǐ (ıĲǀǊǆ Dis1_1) ǀ Ǆυǌαǁǉα (ıĲǀǊǆ Dis2_1). Γǈα 

Ĳα ƾǄǌǔıĲα įİǁǄǋαĲα ƿǒǎυǋİ Ĳα αǉǗǊǎυǇα: Ʒǎ πǏǙĲǎ įİǁǄǋα İǁǌαǈ ǋİ πǈǇαǌǗĲǆĲα 

0.82 = 82% ƾǌįǏαǐ, İǌǙ Ǆǈα Ĳǎ įİǘĲİǏǎ υπƾǏǒİǈ πǊǀǏǆǐ αǃİǃαǈǗĲǆĲα įİįǎǋƿǌǎυ 

ǗĲǈ İǁǌαǈ ƾǌįǏαǐ ǋİ πǈǇαǌǗĲǆĲα 49% ǉαǈ Ǆυǌαǁǉα ǋİ πǈǇαǌǗĲǆĲα 51%. ƷƿǊǎǐ, Ĳǎ 
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ĲǏǁĲǎ įİǁǄǋα αǌǀǉİǈ ıİ Ǆυǌαǁǉα ǋİ πǈǇαǌǗĲǆĲα 91.9%  92% (ƶǒǀǋα 8.8). 

 

 

ƶǒǀǋα 8.8. ƴǏǗǃǊİǓǆ φǘǊǎυ ƾǄǌǔıĲǔǌ įİǈǄǋƾĲǔǌ 

 

8.5 ƧƱƧƯƸƶƬ ƩƭƧƶƴƳƵƧƶ ƴƳƯƯƻƱ ưƪƷƧƨƯƬƷƻƱ 

Ν MULTIVARIATE ANALYSIS OF VARIANCE (MANOVA) 

 ưİ Ĳǆ ǋǎǌǎπαǏαǄǎǌĲǈǉǀ αǌƾǊυıǆ įǈαıπǎǏƾǐ İǍİĲƾǅǎυǋİ αǌ υπƾǏǒǎυǌ 

ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ ǋƿıǔǌ ĲǈǋǙǌ ĲǏǈǙǌ ǀ πİǏǈııǎĲƿǏǔǌ 

įİǈǄǋƾĲǔǌ. Ƭ αǌƾǊυıǆ įǈαıπǎǏƾǐ πǎǊǊǙǌ ǋİĲαǃǊǆĲǙǌ (MANOVA) İπİǉĲİǁǌİǈ αυĲǀ 

Ĳǆ įυǌαĲǗĲǆĲα ǉαǈ İǍİĲƾǅİǈ Ĳǆǌ ǘπαǏǍǆ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉǙǌ įǈαφǎǏǙǌ ǋİĲαǍǘ 

ǎǋƾįǔǌ įİǈǄǋƾĲǔǌ. ƻǐ İπƿǉĲαıǆ Ĳǆǐ ǋǎǌǎπαǏαǄǎǌĲǈǉǀǐ αǌƾǊυıǆǐ įǈαıπǎǏƾǐ, ǆ 

İφαǏǋǎǄǀ Ĳǆǐ MANOVA πǏǎǖπǎǇƿĲİǈ Ĳǆǌ ǎǋǎǈǎǄƿǌİǈα Ĳǆǐ įǈαıπǎǏƾǐ ǉαǈ Ĳǆǌ 
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ǉαǌǎǌǈǉǗĲǆĲα Ĳǔǌ įİǈǄǋƾĲǔǌ πǎυ πǏƿπİǈ πƾǌĲα ǌα İǊƿǄǒǎǌĲαǈ, Ǘπǔǐ ǉαǈ ıĲǆǌ 

πİǏǁπĲǔıǆ Ĳǆǐ ANOVA. 

 ƻǐ παǏƾįİǈǄǋα İφαǏǋǎǄǀǐ Ǉα İǍİĲƾıǎυǋİ αǌ υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ 

ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ ǎǋƾįǔǌ Ƨ, ƨ, C Ĳǔǌ įİǈǄǋƾĲǔǌ Ĳǎυ ƶǒǀǋαĲǎǐ 

8.1. ƧπǗ Ĳǆ ǋİǊƿĲǆ Ĳǎυ παǏαįİǁǄǋαĲǎǐ αυĲǎǘ ǋİ Ĳǆ ǋƿǇǎįǎ PCA ƿǒǎυǋİ 

įǈαπǈıĲǙıİǈ ǗĲǈ Ĳα įİǁǄǋαĲα Ĳǆǐ ǎǋƾįαǐ ƨ įǈαφǎǏǎπǎǈǎǘǌĲαǈ απǗ αυĲƾ Ĳǔǌ 

ǎǋƾįǔǌ Ƨ ǉαǈ C πǎυ ıǒǆǋαĲǁǅǎυǌ ǋǈα İǌǈαǁα ǎǋƾįα. ƠĲıǈ ƿǒİǈ İǌįǈαφƿǏǔǌ ǌα 

įǎǘǋİ αǌ αυĲǗ Ĳǎ ıυǋπƿǏαıǋα İπǈǃİǃαǈǙǌİĲαǈ ǋİ Ĳǆǌ MANOVA. 

 Γǈα ǌα İφαǏǋǗıǎυǋİ Ĳǆ MANOVA ıĲǎ SPSS įǈİυǇİĲǎǘǋİ Ĳα įİįǎǋƿǌα Ǘπǔǐ 

ıĲǎ ƶǒǀǋα 8.1 ǉαǈ πǆǄαǁǌǎυǋİ Analyze  General Linear Model  Multivariate. 

ƶĲǎ παǏƾǇυǏǎ πǎυ αǌǎǁǄİǈ ǋİĲαφƿǏǎυǋİ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ Al, Fe, εg, Si, Ca ıĲǎ 

πǊαǁıǈǎ Dependent Variables ǉαǈ Ĳǆ ǋİĲαǃǊǆĲǀ area ıĲǎ Fixed Factor(s). ƧπǗ Ĳǎ 

Options İπǈǊƿǄǎυǋİ ǌα Ǆǁǌİǈ ƿǊİǄǒǎǐ Ĳǆǐ ǎǋǎǈǎǄƿǌİǈαǐ Ĳǆǐ įǈαıπǎǏƾǐ ǉƾǌǎǌĲαǐ 

ǉǊǈǉ ıĲǎ Homogeneity tests ǉαǈ απǗ Ĳǎ Model İπǈǊƿǄǎυǋİ Ĳǎ Full Factorial ǉαǈ 

ĲıİǉƾǏǎυǋİ Ĳǎ Include intercept in the model. ƧπǗ Ĳǎ Post Hoc ǋπǎǏǎǘǋİ ǌα 

İπǈǊƿǍǎυǋİ πǎǊǊαπǊǎǘǐ İǊƿǄǒǎυǐ, αǊǊƾ αυĲǎǁ πİǏǈǊαǋǃƾǌǎυǌ ǉαǈ İǊƿǄǒǎυǐ 

ǋİĲαǍǘ Ĳǔǌ ǋİĲαǃǊǆĲǙǌ ǉαǈ Ĳǔǌ ǎǋƾįǔǌ, ǎįǆǄǙǌĲαǐ ıİ ƿǌαǌ ǋƾǊǊǎǌ πǎǊǘπǊǎǉǎ 

πǁǌαǉα απǎĲİǊİıǋƾĲǔǌ.  

 ΌĲαǌ ǎǊǎǉǊǆǏǙıǎυǋİ Ĳǈǐ İπǈǊǎǄƿǐ ǉαǈ ǉƾǌǎυǋİ ǉǊǈǉ ıĲǎ ΟΚ, παǁǏǌǎυǋİ 

αǏǉİĲǎǘǐ πǁǌαǉİǐ απǎĲİǊİıǋƾĲǔǌ, απǗ Ĳǎυǐ ǎπǎǁǎυǐ ǎǈ ıǆǋαǌĲǈǉǗĲİǏǎǈ İǁǌαǈ ǎ 

ƴǁǌαǉαǐ 8.3, πǁǌαǉαǐ İǊƿǄǒǎυ Ĳǆǐ ǎǋǎǈǎǄƿǌİǈαǐ Ĳǆǐ įǈαıπǎǏƾǐ ǋİ Ĳǎ ǉǏǈĲǀǏǈǎ 

Levene, ǉαǈ ǎ ƴǁǌαǉαǐ 8.4 πǎυ įİǁǒǌİǈ αǌ υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ 

įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ ǋƿıǔǌ ĲǈǋǙǌ. 

 

ƴǁǌαǉαǐ 8.3. ƠǊİǄǒǎǐ ǎǋǎǈǎǄƿǌİǈαǐ įǈαıπǎǏƾǐ 

 
Levene's Test of Equality of Error Variances

a
 

 F df1 df2 Sig. 

Al ,714 2 13 ,508 

Fe ,071 2 13 ,932 

Mg 1,656 2 13 ,229 

Si 3,203 2 13 ,074 

Ca 2,622 2 13 ,110 

Tests the null hypothesis that the error variance of 

the dependent variable is equal across groups. 

a. Design: Intercept + area 
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ƴǁǌαǉαǐ 8.4. ƧπǎĲİǊƿıǋαĲα MANOVA 

Multivariate Tests
c
 

Effect Value F Hypothesis df Error df Sig. 

Intercept Pillai's Trace ,999 3228,486
a
 5,000 9,000 ,000 

Wilks' Lambda ,001 3228,486
a
 5,000 9,000 ,000 

Hotelling's Trace 1793,603 3228,486
a
 5,000 9,000 ,000 

Roy's Largest Root 1793,603 3228,486
a
 5,000 9,000 ,000 

area Pillai's Trace 1,377 4,425 10,000 20,000 ,002 

Wilks' Lambda ,049 6,370
a
 10,000 18,000 ,000 

Hotelling's Trace 10,825 8,660 10,000 16,000 ,000 

Roy's Largest Root 9,942 19,885
b
 5,000 10,000 ,000 

a. Exact statistic 

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

c. Design: Intercept + area 

 

 

 ƴαǏαĲǆǏǎǘǋİ ıĲǎǌ πǏǙĲǎ πǁǌαǉα ǗĲǈ Sig. > 0.05 Ǆǈα ǗǊİǐ Ĳǈǐ ǋİĲαǃǊǆĲƿǐ ǉαǈ 

ıυǌİπǙǐ υπƾǏǒİǈ ǎǋǎǈǎǄƿǌİǈα Ĳǆǐ įǈαıπǎǏƾǐ. ΆǏα ǆ πǏǙĲǆ πǏǎǖπǗǇİıǆ Ǆǈα 

İφαǏǋǎǄǀ Ĳǆǐ ǋİǇǗįǎυ ǈıǒǘİǈ. Ƭ įİǘĲİǏǆ πǏǎǖπǗǇİıǆ, ǎ ƿǊİǄǒǎǐ Ĳǆǐ 

ǉαǌǎǌǈǉǗĲǆĲαǐ Ĳǔǌ įİǈǄǋƾĲǔǌ ǄǁǌİĲαǈ ǋİ Ĳα ǉǏǈĲǀǏǈα Kolmogorov-Smirnov ǉαǈ 

Shapiro-Wilk απǗ Analyze  Descriptive Statistics   Explore ǉαǈ įİǁǒǌİǈ ǗĲǈ 

πǊǆǏİǁĲαǈ ǉαǈ ǆ πǏǎǖπǗǇİıǆ αυĲǀ. ƪπǎǋƿǌǔǐ ǋπǎǏǎǘǋİ ǌα İφαǏǋǗıǎυǋİ Ĳǆ 

ǋƿǇǎįǎ ǉαǈ ıυǌİπǙǐ Ĳα απǎĲİǊƿıǋαĲα Ĳǎυ ƴǁǌαǉα 8.4 İǁǌαǈ ƿǄǉυǏα. ƶĲǎǌ πǁǌαǉα 

αυĲǗ πǆǄαǁǌǎυǋİ ıĲǎ πƾǌİǊ area Ǘπǎυ παǏαĲǆǏǎǘǋİ ǗĲǈ ǗǊǎǈ ǎǈ ƿǊİǄǒǎǈ πǎυ 

ǒǏǆıǈǋǎπǎǈİǁ Ĳǎ SPSS įİǁǒǌǎυǌ Sig. < 0.05, įǆǊαįǀ υπƾǏǒǎυǌ ıĲαĲǈıĲǈǉƾ 

ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ ǋİĲαǍǘ Ĳǔǌ ǎǋƾįǔǌ. 

 Γǈα ǌα įǎǘǋİ ǋİĲαǍǘ πǎǈǙǌ ǎǋƾįǔǌ υπƾǏǒǎυǌ αυĲƿǐ ǎǈ įǈαφǎǏƿǐ, 

İφαǏǋǗǅǎυǋİ Ĳǆ ǋƿǇǎįǎ ıĲα įİǁǄǋαĲα Ĳǔǌ ǎǋƾįǔǌ Ƨ-ƨ, ƨ-C ǉαǈ A-C, įǆǊαįǀ 

αφαǈǏǎǘǋİ ǋǁα ǎǋƾįα įİǈǄǋƾĲǔǌ ǉαǈ İφαǏǋǗǅǎυǋİ MANOVA ıĲα υπǗǊǎǈπα 

įİǁǄǋαĲα. Ƴǈ ǃαıǈǉǎǁ πǁǌαǉİǐ απǎĲİǊİıǋƾĲǔǌ πǎυ παǁǏǌǎυǋİ įǁǌǎǌĲαǈ ıĲǎυǐ 

ƴǁǌαǉİǐ 8.5-8.7. ƴαǏαĲǆǏǎǘǋİ ǗĲǈ, ıİ πǊǀǏǆ ıυǋφǔǌǁα ǋİ Ĳα απǎĲİǊƿıǋαĲα Ĳǆǐ 

PCA ǉαǈ Ĳǆǐ CA, ıĲαĲǈıĲǈǉƾ ıǆǋαǌĲǈǉƿǐ įǈαφǎǏƿǐ υπƾǏǒǎυǌ ǋǗǌǎ ǋİĲαǍǘ Ĳǆǐ 

ǎǋƾįαǐ ƨ ǉαǈ Ĳǔǌ υπǎǊǎǁπǔǌ ǎǋƾįǔǌ.  
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ƴǁǌαǉαǐ 8.5. ƴǁǌαǉαǐ απǎĲİǊİıǋƾĲǔǌ MANOVA Ǆǈα Ĳǈǐ ǎǋƾįİǐ Ƨ-ƨ 

 

 

ƴǁǌαǉαǐ 8.6. ƴǁǌαǉαǐ απǎĲİǊİıǋƾĲǔǌ MANOVA Ǆǈα Ĳǈǐ ǎǋƾįİǐ B-C 

 

 

ƴǁǌαǉαǐ 8.7. ƴǁǌαǉαǐ απǎĲİǊİıǋƾĲǔǌ MANOVA Ǆǈα Ĳǈǐ ǎǋƾįİǐ Ƨ-C 

 

Multivariate Tests
b

1.000 2466.486a 5.000 5.000 .000

.000 2466.486a 5.000 5.000 .000

2466.486 2466.486a 5.000 5.000 .000

2466.486 2466.486a 5.000 5.000 .000

.891 8.185a 5.000 5.000 .019

.109 8.185a 5.000 5.000 .019

8.185 8.185a 5.000 5.000 .019

8.185 8.185a 5.000 5.000 .019

Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy 's Largest Root

Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy 's Largest Root

Ef fect

Intercept

area

Value F Hypothesis df Error df Sig.

Exact statist ica. 

Design: Intercept+areab. 

Multivariate Tests
b

1.000 2543.306a 5.000 5.000 .000

.000 2543.306a 5.000 5.000 .000

2543.306 2543.306a 5.000 5.000 .000

2543.306 2543.306a 5.000 5.000 .000

.931 13.465a 5.000 5.000 .006

.069 13.465a 5.000 5.000 .006

13.465 13.465a 5.000 5.000 .006

13.465 13.465a 5.000 5.000 .006

Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy 's Largest Root

Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy 's Largest Root

Ef fect

Intercept

Area

Value F Hypothesis df Error df Sig.

Exact statist ica. 

Design: Intercept+Areab. 

Multivariate Tests
b

.999 1064.206a 5.000 4.000 .000

.001 1064.206a 5.000 4.000 .000

1330.257 1064.206a 5.000 4.000 .000

1330.257 1064.206a 5.000 4.000 .000

.730 2.166a 5.000 4.000 .237

.270 2.166a 5.000 4.000 .237

2.708 2.166a 5.000 4.000 .237

2.708 2.166a 5.000 4.000 .237

Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy 's Largest Root

Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy 's Largest Root

Ef fect

Intercept

Area

Value F Hypothesis df Error df Sig.

Exact statist ica. 

Design: Intercept+Areab. 
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ƴƧƵƧƵƷƬưƧ 

ƧπǊǎπǎǈǆǋƿǌǎ įİǁǄǋα απǗ ǎıĲİǎǊǎǄǈǉǀ ıυǊǊǎǄǀ ǋİ ƾĲǎǋα ǄǌǔıĲǎǘ  

φǘǊǎυ ǉαǈ ǆǊǈǉǁαǐ 

No sex bday hand 
arthritis 

lumbar 
vertebrae 

osteophytosis 

height body 
mass 

1 

2 

3 

4 

5 

1 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

m 

f 

m 

f 

f 

m 

m 

f 

f 

f 

f 

m 

f 

m 

m 

m 

f 

m 

m 

f 

f 

m 

f 

m 

f 

m 

f 

m 

5/5/1958 

16/2/1951 

22/3/1971 

15/4/1975 

9/8/1965 

23/2/1952 

6/8/1956 

6/5/1976 

23/11/1970 

3/12/1970 

7/2/1959 

11/11/1966 

15/1/1969 

26/12/1949 

9/8/1972 

7/1/1964 

8/2/1962 

10/3/1956 

10/8/1962 

23/1/1970 

19/12/1963 

14/9/1970 

11/3/1965 

7/3/1978 

11/7/1972 

18/11/1976 

9/3/1954 

11/4/1973 

6 

4 

2 

1 

2 

4 

2 

1 

2 

1 

2 

1 

3 

2 

2 

1 

2 

2 

1 

1 

3 

1 

2 

1 

2 

2 

3 

4 

3 

3 

1 

1 

2 

2 

1 

1 

1 

1 

3 

1 

2 

1 

1 

1 

1 

3 

1 

2 

1 

1 

1 

1 

2 

1 

3 

2 

182 

168 

178 

163 

160 

168 

172 

154 

156 

163 

170 

181 

158 

176 

180 

182 

163 

167 

168 

148 

151 

190 

162 

186 

172 

166 

167 

160 

80 

59 

85 

65 

- 

75 

80 

50 

55 

69 

80 

92 

49 

83 

73 

87 

58 

60 

59 

53 

62 

103 

66 

- 

81 

62 

61 

53 



126 

 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

m 

m 

f 

f 

m 

m 

m 

f 

m 

m 

m 

m 

f 

m 

m 

f 

m 

f 

m 

f 

m 

m 

28/7/1949 

7/9/1971 

4/2/1964 

8/11/1954 

8/11/1961 

2/8/1949 

20/8/1961 

17/8/1973 

9/10/1974 

17/4/1968 

12/6/1965 

21/8/1973 

18/3/1971 

20/9/1963 

18/11/1974 

15/6/1963 

8/8/1978 

8/11/1970 

8/4/1968 

17/6/1967 

16/4/1958 

14/3/1960 

5 

3 

2 

6 

2 

5 

2 

1 

2 

1 

1 

2 

4 

5 

2 

1 

2 

2 

4 

5 

1 

1 

3 

2 

1 

3 

2 

3 

3 

1 

1 

1 

2 

3 

1 

1 

1 

1 

2 

2 

1 

2 

2 

3 

177 

169 

149 

166 

190 

187 

184 

155 

182 

186 

159 

169 

185 

170 

160 

152 

169 

148 

185 

182 

180 

178 

72 

64 

53 

73 

93 

84 

74 

44 

77 

83 

52 

60 

52 

65 

61 

58 

72 

55 

104 

54 

98 

86 

sex   =  φǘǊǎ 

bday =  birthday, ǆǋİǏǎǋǆǌǁα Ǆƿǌǌǆıǆǐ 
hand arthritis: 

1=slight osteophytic formation 

2=moderate osteophytic formation 

3=extensive osteophytic formation 

4=pitting 

5=eburnation 

6=ankylosis 

lumbar vertebrae osteophytosis: 

1=lipping 

2=pitting 

3=eburnation 

height = İǉĲǈǋǙǋİǌǎ ǘǓǎǐ ıİ cm 

body mass = İǉĲǈǋǙǋİǌǎ ǃƾǏǎǐ ıİ kg 


