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52312305:  

:  / / / /  

  : 

.  : . .     . .

  .  131 . 

 (Tibia)   (Ulna)   

     

  (Tibia)   (Ulna)   

   

 (Simple random sampling)  52   30   

 22    20-90   (Tibia)  7 

 (Ulna)   6    

(Discrimination analysis)  (Tibia)  (Ulna) 

  (Mean)  (Standard deviation)  

  0.05  

   MTCL  86.67%  

 Total length of Ulna  80%  (DSBT) 

 (Tibia) 90.91%   Total length of  Ulna 

 (Ulna)  Minimum  olecranon breadth 

 (Ulna)  86.36%  
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 Chutima  sermduangprateep: SEX  Determination Of TIBIA AND ULNA IN Thai 

SKELETONS.THESIS ADVISORS: ASST. PROF. THONGCHAI TECHOWISARN, Ph.D. 

AND ASST. PROF. THANAPORN ROONGRUANG, Ph.D. 131 pp. 

The propose of this research was to present and  describe the reliable for sex 

determination recent Thai skeletons using tibia bones and ulna bones. A sample of bones 

corresponding to  Thai skeletons deposited at the Department of Anatomy, faculty of Medicine 

Siriraj Hospital, Mahidol University was analyzed. The sample consists of 20 – 90 years old 

adult individuals 52  Thai skeletons (male = 30, female = 22). Researcher also analyzed the 

existence of significant differences between the mean of both sexes for each of variables 

analyzed, applying the t-test statistic and discriminant analysis procedure of the SPSS 

software. It was not only we found that the mean and standard deviation of the tibia and ulna 

bones in male are more than female but also there were significantly differences between 

male and female (P < 0.05). The results of this research indicated that the accuracy 

separated for the best in male is the MTCL right 86.67% and the Total length of Ulna left 80% 

of female found that the accuracy is spot (DSBT) right. Tibia has the highest value 90.91% 

and the Total length of Ulna both the left and right Ulna with the Minimum Olecranon breadth 

side of the Ulna, which has an accuracy equal 86.36. %

 The result suggest that tibia and ulna are the one of choices that can be used for 

sex determination in forensic indentifications 
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 (Tibia)  (Ulna)   (Long bone) 

 

 

  

 

         

 1.   (Tibia)   (Ulna) 

         

 2.   

(Tibia)   (Ulna) 

         

 1.    (Tibia)   

 2.     (Ulna)  

         

         

  (Tibia)   (Ulna)  

  20-90   

   52  ( )   
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 1.   (Tibia)   Ulna) 

 

 2.  

 3.  (Tibia) 

  Ulna)  

 4.              

   

 

   ส
ำนกัหอ

สมุดกลาง



6 
 

                                                      2 

 

 

 

  (Tibia) 

(Ulna)     

 

  

 

1.  

2.  

3.  

4.  

5.  

6.

 

7.

 

8.  

9.   

10.  

   ส
ำนกัหอ

สมุดกลาง



7 
 

 

 

      

  

 (Chromosomes)         

 (Bardoni)  “  23  

 

   ( ) 

 23  

   X (XX) 

 X  Y (XY) 

   

 XY    XX 

     Y (   

SRY = sex-determining region of the Y chromosome) 

 (Sinclair , 1990;  Sultan , 1991)  SRY 

 Y  XY     X (  

 DDS- dosage-sensitive sex reversal)  (  

, 2549  Bardoni , 1994) 

 

  (Hormones)  

  

 (Money)  (Ehrhardt)  “  

 ”    

(testosterone)  (  2 

)  XY 

  2-3   

 5  6 

   2   
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1.  (Wolffian  duct system)  

  

2.  (Mullerian duct system) 

 XY ” (  , 2549, 

 Money & Ehrhardt, 1972) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (2551) 

 “ Testosterone   

     testosterone    (Crelin ,1969; Uesugi et al, 

1992 )   (Gardner and Pfeiffer, 1943)   

 estogen 

 (Dehinten and 

Pucciarelli, 1986 ) testosterone  

  testosterone 

,     (Tanner, 1989) 

 ” 

 

 1  

 : LifeMapTM , Repoductive System Development, accessed February 26, 2014, available 

 from  http://discovery.lifemapsc.com/library/images/reproductive-system-development 
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 (Formation of gender identities)   

  (

)  

  

 

  3     

 1.   (Prenatal factors)  

    

 ( )     

 2.  (Factors of infancy and childhood) 

 

 

  (secondary sex characteristics) 

  

           

 3.  (Factors at puberty) 

 

 (secondary sex characteristics)  

  (  

, 2549 ) 

     

   

 

 

 

  (cross - breeding)   

    

  . . 1951  

   3   
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 (Caucacoid) ,  (Mongoloid)  (Negroid) 

(Australoid),  (Polynesiam)       

 1.   (Caucacoid)    

 ( )  

   

        

   1.1          

   1.2         

   1.3          

    1.3.1     

    1.3.2    

    1.3.3    

2.   (Mongoloid)  

      

  2.1         

  2.2     

  2.3     

            

  2.4          

 3.   (Negroid)  

        

  3.1         

  3.2    140 .    

 

          

  3.3      
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  20 

  

  24 % 

 64 % 

    

  

   

 

 

  

   

 

    

Bergman's rule  

  

   

     

     

  

 180 .   
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 10  12,000  

 25  

17,500  

   

 

     

  (Human anatomy)  

 (structure)  (morphology) 

 

  Anatomy   2  

 Ana     Tomy  tome  

  Anatomy   

  (Physiology)    

(Function)  

  

 1.   (Gross anatomy)   

          

 2.   (Microscopic 

Anatomy)   3   (Cytology) 

 (Histology)  (Organology) 

 3.    

(Embryology or Developmental anatomy) 

 4.    (Systemic anatomy) 
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 5.   (Neuroanatomy)   

 6.   (Comparative anatomy)  

  

  10   

 1.   (Integumentary system) 

 2.    (Skeletal system) 

 3.   (Muscular system) 

 4.   (Nervous system) 

 5.   (Circulatory system) 

 6.   (Respiratory system) 

 7.   (Digestive system) 

 8.   (Excretory system) 

 9.   (Endocrine glands system) 

            10.   (Reproductive system) 

 

 

    “   

”   

  

  1.     (Crime Scene Investigation and   

Forensic)                     

 2.     (Fingerprint, Palmprint, Footprint) 

  3.    (Document)      

  4.    (Forensic Ballistics) 

  5.   (Forensic Chemistry)     

    

  6.   (Forensic Physics)   

 7.   (Biological Trace Evidence)      

  8.   (Forensic Medicine)   ,   

,  
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   (2548)    

  

 

 

 

     

 1.   

 

 2.    

 3.   

 4.  

 

 5.  

 6.  

 

     

        

     

                 

  

 (Disaster)   

 

  

  . . 2526   . . 2533 

 . . 2549  

 (Casualty)    

 ( , 2546) 
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 (Disaster)  (Casualty) 

  

       

  

  (Personal Identify) 

 

 (Anatomy)   2    

1.       

      

   

2.      

   

  

 4   

1.  Intact frest corpses    

 (Visual recognition)    

     

2.  Decomposed corpses   

     

  

3.  Mutilated dismembered corpses   

       

 

  

    . .    

  

     

  

4.  Skeletalised material   
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  (  , 2547) 

 

 (Identification) 

  

  

 2  

 1.  Positive Identification 

   

Fingerprint  

  1.1   Forensic anthropology   

  1.2   DNA Fingerprint  

  1.3   Forensic odontology  

  1.4   Pathology     

  1.5   Radiology    

 2.   Presumptive Identification  

  

 2.1  Visual Recognition 

          

 2.2   Personal effect       3 

  

 

Morphological Characteristic 

   

 1.       

 2.        

 3.      

 4.         
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 5.     

   

  

 6.      

  

 7.       

      

 

 8.     

     

 

 9.     

 

            10,      

 

  

   

       

   

 “BARR BODY” 

  

   

 BARR BODY    BARR BODY   

 

  “DNA Fingerprint” 

 11.         

 “SENILE ARCHILIS”  

  

 12.      
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 13.   DNA Fingerprint  

 

   

   

     

   

   

   

    

    

   

    

  

 (  , 2553) 

 

 (Anthropology)   

   

   

   

 1.        

 

 2.  

 

  

 1.  ARE THEY BONES? 

       

  

 2.  ARE THEY HUMAN BONES?  

   “GROSS ANATOMY’   

     



19 
 

    

 “DNA”   DNA  

 3. WHAT IS THE SEX?   

    

(MORPHOMETRY)   15 18   

  

  3.1   (Skull)   

              3.1.1    

    (Muscle ridge) 

  3.1.2   

  3.1.3   

(Supraorbital ridge) 

  3.1.4   

  3.1.5    “Styloid 

process” 

  3.1.6   

  3.1.7   

  3.1.8   

 

 

 

 

 

 

 

 

 

 

 

 

 2  

 :Determining Ancestry and Sex from Human Skeletal Remains, accessed, February 26, 2014,  

available from http://www.csc.villanova.edu/~ysp/Teacher/Webpages/Forensics/forensic.html 
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 3.2   (Pelves)  

           3.2.1  (Pelvic inlet)  

 

           3.2.2  (Suprapubic angle) 

 

           3.2.3 GRESTER SCIATEC NOTCH   

 

 

 

 

 

 

 

 

 

 

 

  (Anthropologist) 

     

          

          

 

 

 

 

 

 

       

      

 

 3    

 nh-chs-anatomy.pbworks.com , Female Pelvis and Male Pelvis, accessed, February 26, 2014,  
available from http://nh-chs- anatomy.pbworks.com/w/page/54380076/Identifying%20Bone%20(4-5) 

 4    

 nh-chs-anatomy.pbworks.com Antropology, accessed, February 26, 2014, available from 
http://nh-chs-anatomy.pbworks.com/w/page/54380076/Identifying%20Bone%20(4-5) 
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3.3    (Sacrum)  

 3.3.1   

 3.3.2   

 3.3.3   

3.4    (Long bones)  (Femur)  

 3.4.1   

 3.4.2   

 3.4.3  (Femoral head) 

   

4. WHAT IS THE STATURE?  “OSTEROMETRIC 

BOARD”     

 (Vertebral bones) 

     

 

 

          

           

           

           

           

           

          

        

  

  

 5. WHAT IS THE RACE?  3   Caucasoid, 

Mongoloid  Negroid  

  (Shovel shape)  

  

 

 5   OSTEOMETRIC BOARD, Vernier-Caliper 

 Introduction to Forensic , accessed, February 26, 2014, available from 

https://www.google.co.th/search?q=osteometric+board&source=lnms&tbm  
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 6. WHAT IS THE AGE?    

         

       6.1         

 

        6.2     

   

Ossification center  

   

        6.3    

(Public symphysis)  

 (Fusion)  (Suture)    

    

   

 7.   HOW LONG HAVE THEY BEEN DEAD? 

   

  

 8.   WHAT WAS THE CAUSE OF DEAD?  

  

  “Forensic taphonomy”  

   

 

  

  

(Photosuperimposition) 

 3  (  , 2547) 

 

 

 

 



23 
 

 (Sex Determination from Human Skeleton)  

 

 (modern human skeleton)  97%  

  92%  96%  (Meindl et al., 1985) 

 

  

  

  

   (skull)  (pelvis) 

 

  pelvic inlet 

  

  

 

  (

,2551  Tague, 1995) 

 

 (Human skeletal system) 

               206     

 1.  Long bone   

        

 2.  Short bone    Compact 

tissue           

 3.  Flat bone   Compact tissue   

 Cancellous tissue    

 4.  Irregular bone      

         

 5.  Sesamoid    (Pattella) 
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 1.    (Axial skeleton)  

           

  1.1   (Cranial bones)  

  8   

 1.2   (Facial bones) 

 14   

 1.3  (Hyoid bones)  Irregular bone 

    

  

  1.4  (Vertebrae)  Irregular bone  33   26 

   

 Vertebral column    

 2.    (Appendicular skeleton)  

 128  2   

  2.1  (Upper extremities) 64   

  32  

 (Ulna)  forearm  medial 

  (Pipe wrench)    

1. Olecranon process  upper jaw  Coronoid process  lower jaw  

Trochlear notch  mouth  Trochlea  Humerus  Humeroulnar joint 

2. Radial notch  lateral  Coronoid process  

articulate  head  Radius  proximal radioulnar joint 

3. Supinator fossa  Radial notch  

 Supinator  Supinator fossa  Supinator crest 

4. Ulna tuberosity  Coronoid process  2 

  distal   insertion   Brachialis 

5. Body  Shaft  Ulna  proximal part   lateral  

Interosseous border  
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6. Head of the Ulna  distal part   

 convex articular surface articulate  Ulna notch  Radius  distal (inferior) 

radioulnar joint  

7. Ulna styloid process  medial  

head of Ulna 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 6   
 : Integrated Publishing, Inc, Skeletal landmarks and palpation points of the 

 upperextremity, accessed, February 26, 2014, available from  

http://armymedical.tpub.com/MD0956/MD09560056.htm 
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 (Radius)  Forearm  lateral 

 Ulna        

      

 

 

 

 

 
 
 
 
         

 

 

 

 

 2.2  (Lower extremities)  

  62   31  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 7   (Radius)  (Ulna) 
 : STUDYBLUE.COM , Forearm bone, accessed, February 26, 2014, available from  

http://www.google.co.th/imgres?imgurl=http://classconnection.s3.amazona 

 8   

 : Atlas of lower extremity anatomy , accessed, February 26, 2014, available from  

http://www.imaios.com/en/e-Anatomy/Limbs/Lower-extremity-diagrams 
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 1.    (Femur)  Long bone    

1/4    Hip bone   

 (Neck)  2     Greater 

trochanter  Lesser trochanter  2   Lateral 

condyle Medial condyle  2  

Patella   Patellar surface  Patella 

 2.    (Tibia)  Femur  

anteromedial side  leg  Tibia   Medial and Lateral condyle 

 articulate  condyles  Femur   Superior surface  Tibial plateau 

 Medial and lateral Tibial condyle  Intercondylar eminence  lateral tibial 

condyles  facet  head  Fibula  Tibia   

(facet)  articulate  Fibula  Talus  medial  

medial malleolus 

 3.    Fibula  posterolateral  Tibia  head  Fibula 

 proximal end  apex  head  Fibula  articulate  Tibia 

 Fibula  lateral   lateral malleolus  articulate  lateral 

surface  Talus  lateral malleolus  medial 

malleolus 

 

 

 

 

 

 

 

 

 

     

 

 

 9   (Tibia)  (Fibula) 

 : Musculoskeletal Portfolio, Tibia and Fibula, accessed, February 26, 2014, available 

 from https://sites.google.com/site/1styearportfolio/the-ankle-foot/bones-landmarks 

 



28 
 

 (Long bone)  

 (Long bone)   Epiphysis 

 Spongy bone   Diaphysis  

Diaphysis  Marrow cavity  Compact bone 

  Epiphysis  Diaphysis 

 Hyaline cartilage   Epiphyseal plate   

 (Bone) 

    20    

 25   

  Epiphyseal plate    Epiphysis  

Diaphysis  Epiphyseal line 

  

 

 

(Tibia)  (ulna)   

 (Tibia)  (ulna)   

   Femur  Tibia  ,  

Radius  Ulna   

  

 

Singh  (1974)  ulna  245   

 191   54   4   total length  

olecranono process   styloid process , midshaft circumference 

 , distal end width  head styloid process  

weight  identification point  demarking 

point   

1.  identification point  

 demarking point    total lenhth  ulna 

  24.0 – .  . 

 21.8 – .  . 
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 .  . ( )  .  .(

) 

2.  demarking point    (mean) ± 3x 

 (standard deviation,sd)  clavicle, humerus 

 femur  

  total lenhth  ulna   identification 

point  26.9 .  2.98 .

 23.68 .  1.49   demarking point :

 (mean) ± 3x sd  17.35 – .  .  

19.21 – .  .  

.  . ( )  .  .(

)  demarking point   weight 

 ulna  51.83   54.07  

  ulna  26.95   30.21 

 Mall  (2001)  hemerus, radius  ulna

 143   64   79   79   9 

  hemerus :  maximal hemeral length , 

vertical head diameter  head  hemeral epicondylar 

width  epicondylar  medial  lateral,  ulna  

maximal ulnar legth  ,  proximal ulnar width  

olecranon process  distal ulnar width  head  styloid process  

 radius  maximal radial length  head  styloid 

process, radial head diameter  head  distal radial width 

 lateral  styloid process   ulnar notch 

 ulna  90.58 

 radius  hemerus   maximal ulnar legth  

 87.05 , distal radial width  78.42 , 

proximal ulnar width  72.14 
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  (2546) 

    total length, 

midshaft circumference, distal end width, weigth, olecranon – coronoid angle, width of inferior 

medial trochlear notch, length of inferior medical trochlear notch, width of superior medical 

trochlear notch  length of superior medical trochlear notch    

    100   26 – 96  

  3   

 1     y = -28.470 + 

4.212  (midshaft circumference ) -3.735  (midshaft circumference ) +5.831 (distal 

end width ) + 0.143 (weigth ) - 0.112 (olecranon – coronoid angle ) + 6.428 

(width of superior medical trochlear notch ) + 3.882  (length of superior medical trochlear 

notch )  

 2   y = -22.675 + 4.254 (distal 

end width) + 0.161 (weigth) + (width of superior medical trochlear notch)  

88%  91%  89.5%  

 3  y = -26.648 +5.707 (distal 

end width) +0.139 (weigth) +3.063 ( length of inferior medical trochlear notch) + 4.2 (width of 

superior medical trochlear notch)  89%  91% 

90%  y  3   

P (Probability) =               , e = 2.27   P  0.5   P > 

  

     

   (2553)   

(Tibia)  (Ulna)   

 Tibia  Ulna   400   188 

 212   20-55   Tibia 

 Medial malleolus  Medial condyle 

 Tibia  Ulna  Ulna styloid 

process  Olecranon process   Venier caliper 

  

1+ e-y  
1 
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 (Regression analysis)  Tibia  Ulna 

 

  

Maryna Steyn, M.Yasar Iscan (1997) 

   56  66.3  

 50  66.9   Femur   7  

 Maximum femoral length–maximum length, Head diameter–maximum diameter , 

Circumference–circumference at the midshaft, Antero-posterior diameter–antero-posterior 

dimension at the midshaft,Transverse diameter–transverse dimension at the midshaft, Distal 

breadth–maximum width between the epicondyles  Tibia  7  

 Maximum femoral length, Head diameter–maximum diameter, Circumference–

circumference at the midshaft, Antero-posterior diameter–antero-posterior dimension at the 

midshaft, Transverse diameter–transverse dimension at the midshaft, Distal breadth–maximum 

width between the epicondyles   distal breadths 

Femur  Tibia

  86%-90% :  

 K. Chibba, M.A. Badmos (2006)  Tibia 

  50 

 50  Tibia  6 

 Length of superior lateral articular facet (LTCL), Breadth of superiorlateral articular 

facet (LTCB), Breadth of superior medial articular facet (MTCB), Length of superior medial 

articular facet (MTCL), Distal breadth (DSBT), Proximal breadth (PXBT) 

 (Regression 

analysis)    tibial domensions 50 mm (DSBT)  PXBT 70 mm 

  TSH = (1.22x tibial domensions) + (0.48xDSBT)  

  61+ 33.6 +59.17  5.46 = 153.8  5.46   

 153.8 cm 

   10.5 cm  ELS = 153.8 +10.5  5.46  = 164.3  

5.46 cm  158.8 – 169.8 cm 
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 Tibia  

         

I.L.O. Barrier, E.N.L’ Abbe (2008)  Radius 

 Ulna  radius  ulna   

200  200  (  University of Pretoria and Witwatersrand 

University)    radius 9   Radial 

length, Distal breadth, Minimum mid-shaft diameter, Maximum mid-shaft diameter , Vertical 

head diameter, Minimum  head diameter, Maximum head diameter, Head circumference, 

Circumference at tuberosity  ulna 7   Ulna length, Minimum mid-shaft diameter, 

Maximum mid-shaft diameter , Minimum circimference, Maximum olecranon breadth, Minimum 

olecranon breadth, Olecranon height 

 76 -86%  

 

  Tibia  Ulna 
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1.   

2.   

3.   

 

 

1.                

2.                                                                                                               

3.                                                                                                                           

4.  distal end 
5.                                                                                                                   

6.                                                                                                               

7.           

8.                                                                                                                       

9.                                                                                                                                    

10. Text Book (Gross Anatomy)  

11.  
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 (Simple Random Sampling)  

 

  

  

         

 1.     (Tibia) (Ulna)  

            

 2.     (Tibia) (Ulna)  

           

 3.     20 – 90        

        

  4      

      

     

1.  (Tibia) (Ulna)   

   

 (Tibia)  (Ulna) 

   

2.      

    

3.   

   

4.   7       6  

 

5.   

6.   
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 ( )   

 

7.  Microsoft Excel 2007  

 SPSS   

 

 

 

 

 

 

 

 

 

 

 

 

 

  (Tibia)   (Ulna) 

    

  (Anatomical  landmark) 

 K.Chibba and Bidmos. (2006)  I.L.O. Barrier and Abbe. 

(2008) 

 (Tibia) 

   7   3  

 

 1.  Total length of tibia   Intercondylar 

eminence  medial malleolus   

 2. Proximal breadth (PXBT)  

 medial condyles    lateral  condyles  sliding caliper   

 10   /  



37 

 3. Length of superior lateral articular facet (LTCL)  

  

 4.  Breadth of superior lateral articular facet (LTCB)   

  medial  lateral  lateral condyle 

 5.  Length of superior medial articular facet (MTCL)  

 

 6.  Breadth of superior medial articular facet (MTCB)  

   medial   lateral  medial 

condyle   

 7.  Distal breadth (DSBT)   medial malleolus 

 fibular notch  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 11    Tibia   Total length of tibia  
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 12    (Tibia)  PXBT 

 13    Tibia   DSBT 
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 (Ulna) 

  Ulna  6   3  

       

 1. Total length of ulna    olecranon process 

 styloid process       

 2.  Olecranon breadth     medial  

lateral  olecranon   sliding caliper    

 3. Minimum olecranon  breadth    

medial  lateral  olecranon        

 4. Height of olecranon    olecranon  

 coronoid process        

 5. Maximum mid-shaft diameter  

shaft  of  the ulna         

 6. Minimum circumference of the ulna  

 distal end   

          

           

LTC

LTC

MTC

MT

 14  Tibia   superior articular facet 

LTCT,  LTCB, MTCL,  LTCB 
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  SPSS   

 1.       

            

 2.   (Tibia)   

(Ulna)   t-test   P-value 

 0.05   .          

 3.   (Tibia)   

(Ulna)   t-test   P-value 

 0.05           

 4.   (Tibia)   

(Ulna)   t-test   P-value 

 0.05         

 5.  

 (Tibia)  (Ulna)  

 15     (Ulna) 

1

6 5
3

4 2
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 4 

 

   

   

 Tibia   Ulna  

    5    

 1    

 Tibia  Ulna   

  2   Tibia  Ulna  

  t test  P-value  

  3   Tibia  Ulna 

  t test   P-value  

  4  Tibia  Ulna 

   t test   P-value  

  5 

Tibia  Ulna  

 

 1    Tibia 

 Ulna   

     

 

 Tibia  Ulna 

  1  
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 1    Tibia  Ulna 

    

 

 

 

 

  

M SD M SD 

Tibia 

Total length of Tibia  346.90 20.23 348.15 19.92 

 367.43 21.49 367.74 21.53 

 358.75 23.15 359.46 22.86 

Proximal breadth (PXBT)  67.36 4.90 67.27 4.68 

 72.78 5.29 72.40 4.63 

 70.49 5.75 70.23 5.27 

Length of superior lateral articular facet 

(LTCL) 

 36.62 2.80 36.91 2.84 

 39.76 3.07 39.46 2.86 

 38.43 3.32 38.38 3.10 

Breadth of superior lateral articular facet 

(LTCB) 

 28.94 2.01 29.24 1.61 

 32.77 2.99 32.60 2.77 

 31.15 3.22 31.18 2.87 

Length of superior medial articular facet 

(MTCL) 

 40.25 3.06 40.49 2.81 

 45.20 4.11 46.01 3.17 

 43.10 4.42 43.67 4.07 

Breadth of superior medial articular facet 

(MTCB) 

 27.64 3.41 28.50 3.19 

 32.26 3.27 32.07 2.88 

 30.31 4.02 30.56 3.48 

Distal breadth (DSBT)  42.31 2.75 42.21 2.46 

 48.36 4.41 48.56 3.93 

 45.80 4.83 45.88 4.62 
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 1    Tibia  Ulna 

   ( ) 

  
  

M SD M SD 

Ulna 

Total length of Ulna  240.01 16.35 240.94 15.45 

 262.56 18.25 263.54 16.92 

 253.02 20.64 253.98 19.70 

Olecranon breadth  20.35 2.16 20.33 2.34 

 23.46 2.93 23.92 2.61 

 22.14 3.04 22.40 3.05 

Minimum  Olecranon breadth  16.07 1.58 16.33 1.74 

 18.71 2.23 19.06 2.16 

 17.59 2.37 17.91 2.40 

Height of olecranon  22.18 2.06 22.03 2.09 

 24.00 2.94 23.81 2.90 

 23.23 2.74 23.06 2.71 

Maximum mid-shaft diameter  13.76 1.37 13.75 1.45 

 15.94 2.00 16.14 1.61 

 15.02 2.06 15.13 1.94 

Minimum circumference of the Ulna  29.97 3.94 30.20 3.68 

 34.15 3.38 34.42 3.16 

 32.38 4.16 32.64 3.96 
  

  1   

 Tibia  Ulna 
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 2   Tibia  Ulna  

   t  P-value  

 2 Tibia  Ulna  

 

 t test P-value 

Tibia 

 - Total length of Tibia -0.80 0.430 

 - Proximal breadth (PXBT) 1.17 0.252 

 - Length of superior lateral articular facet (LTCL) 1.03 0.313 

 - Breadth of superior lateral articular facet (LTCB) 0.53 0.602 

 - Length of superior medial articular facet (MTCL) -1.63 0.114 

 - Breadth of superior medial articular facet (MTCB) 0.54 0.591 

 - Distal breadth (DSBT) -0.86 0.397 

Ulna 

 - Total length of Ulna -1.38 0.178 

 - Olecranon breadth -1.19 0.243 

 - Minimum  Olecranon breadth -1.58 0.126 

 - Height of olecranon 1.28 0.212 

 - Maximum mid-shaft diameter -1.07 0.295 

 - Minimum circumference of the ulna -1.69 0.102 

P 0.05 

  2  

 Tibia  Ulna  Tibia (0.430, 0.252, 0.313, 0.602, 

0.114, 0.591,  0.397)   Ulna (0.178, 0.243, 0.126, 0.212, 0.295, 0.102) 

 0.05  
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 3  Tibia  Ulna        

   t  P-value        

 3 Tibia  Ulna  

 t test P-value 

Tibia 

 - Total length of Tibia -1.51 0.146 

 - Proximal breadth (PXBT) 0.34 0.738 

 - Length of superior lateral articular facet (LTCL) -1.28 0.213 

 - Breadth of superior lateral articular facet (LTCB) -1.35 0.192 

 - Length of superior medial articular facet (MTCL) -0.84 0.413 

 - Breadth of superior medial articular facet (MTCB) -2.72 0.013* 

 - Distal breadth (DSBT) 0.30 0.765 

Ulna   

 - Total length of Ulna -1.95 0.064 

 - Olecranon breadth 0.06 0.953 

 - Minimum  Olecranon breadth -1.87 0.075 

 - Height of olecranon 0.66 0.516 

 - Maximum mid-shaft diameter 0.04 0.970 

 - Minimum circumference of the ulna -0.90 0.378 

P 0.05 

  3  

 Tibia  Ulna   Tibia 

(0.146, 0.738, 0.213, 0.192, 0.413  0.7659) Ulna (0.064, 0.953, 0.075, 0.516, 

0.970   0.378)   0.05  

Breadth of superior medial articular facet (0.013*)  Tibia 

 0.05 
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 4 Tibia  Ulna  

   t  P-value  

 

    

  Independent sample t-test  SPSS 

 

 4  Tibia  Ulna 

     (Independent sample t-test) 

 

  t test P-value 

Tibia  

Total length of Tibia  3.49 0.001* 

  3.34 0.002* 

Proximal breadth (PXBT)  3.76 0.000* 

  3.93 0.000* 

Length of superior lateral articular facet (LTCL)  3.78 0.000* 

  3.19 0.002* 

Breadth of superior lateral articular facet (LTCB)  5.20 0.000* 

  5.08 0.000* 

Length of superior medial articular facet (MTCL)  4.76 0.000* 

  6.49 0.000* 

Breadth of superior medial articular facet (MTCB)  4.95 0.000* 

  4.23 0.000* 

Distal breadth (DSBT)  5.67 0.000* 

  6.67 0.000* 
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 4  Tibia  Ulna 

     (Independent sample t-test) ( ) 

 

  t -test P-value 

Ulna  

Total length of Ulna  4.60 0.000* 

  4.93 0.000* 

Olecranon breadth  4.21 0.000* 

  5.12 0.000* 

Minimum  Olecranon breadth  4.76 0.000* 

  4.89 0.000* 

Height of olecranon  2.48 0.016* 

  2.45 0.018* 

Maximum mid-shaft diameter  4.39 0.000* 

  5.49 0.000* 

Minimum circumference of the ulna  4.11 0.000* 

   4.44 0.000* 

P 0.05 

  4    Tibia  Ulna 

 0.05  
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 5 Tibia  

 Ulna  

 5  Tibia  Ulna  

 

    

  

(%)  (%)      

Tibia 

Total length of Tibia L  23 7 30 76.67 76.92 

  5 17 22 77.27 

 R  23 7 30 76.67 75.00 

  6 16 22 72.73 

Proximal breadth (PXBT) L  21 9 30 70.00 73.08 

  5 17 22 77.27 

 R  23 7 30 76.67 73.08 

  7 15 22 68.18 

Length of superior lateral 

articular facet (LTCL) 
L  21 9 30 70.00 73.08 

 5 17 22 77.27 

 R  22 8 30 73.33 75.00 

  5 17 22 77.27 

Breadth of superior lateral 

articular facet (LTCB) 

L  23 7 30 76.67 80.77 

 3 19 22 86.36 

 R  22 8 30 73.33 78.85 

  3 19 22 86.36 
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 5  Tibia  Ulna  ( ) 
  

    

  (%) 

 (%)   

Tibia ( ) 

Length of superior medial 

articular facet (MTCL) 

L  23 7 30 76.67 76.92 

 5 17 22 77.27 

 R  26 4 30 86.67 86.54 

  3 19 22 86.36 

Breadth of superior medial 

articular facet (MTCB) 

L  22 8 30 73.33 71.15 

 7 15 22 68.18 

 R  23 7 30 76.67 76.92 

  5 17 22 77.27 

Distal breadth (DSBT) L  24 6 30 80.00 80.77 

  4 18 22 81.82 

 R  24 6 30 80.00 84.62 

  2 20 22 90.91 

Ulna 

Total length of Ulna L  24 6 30 80.00 82.69 

  3 19 22 86.36 

 R  23 7 30 76.67 80.77 

  3 19 22 86.36 

Olecranon breadth L  23 7 30 76.67 75.00 

  6 16 22 72.73 

 R  23 7 30 76.67 76.92 

  5 17 22 77.27 
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 5  Tibia  Ulna  ( ) 
 

    
  

(%)  (%)      

Minimum  Olecranon 

breadth 
L  22 8 30 73.33 78.85 

 3 19 22 86.36 

 R  22 8 30 73.33 75.00 

  5 17 22 77.27 

Height of olecranon L  19 11 30 63.33 65.38 

  7 15 22 68.18 

 R  17 13 30 56.67 61.54 

  7 15 22 68.18 

Maximum mid-shaft 

diameter 
L  22 8 30 73.33 78.85 

 3 19 22 86.36 

 R  22 8 30 73.33 78.85 

  3 19 22 86.36 

Minimum circumference of 

the ulna 
L  21 9 30 70.00 73.08 

 5 17 22 77.27 

 R  23 7 30 76.67 76.92 

   5 17 22 77.27 
 

 5   

  Length of superior medial articular facet (MTCL)  Tibia 

 86.54 %  Distal breadth (DSBT)  

Tibia  84.62 %   Total length of Ulna 

 Ulna  82.69 % 

 (discriminant values)  6 
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 6       

    Tibia  Ulna 

  
Discriminant 

Values (mm.) 

 

 (%)  (%) 

Tibia     

Total length of Tibia  >357.17  76.67 77.27 

  >357.95  76.67 72.73 

Proximal breadth (PXBT)  >70.07  70.00 77.27 

  >69.83  76.67 68.18 

Length of superior lateral articular 

facet (LTCL) 

 >38.19  70.00 77.27 

 >38.19  73.33 77.27 

Breadth of superior lateral 

articular facet (LTCB) 

 >30.85  76.67 86.36 

 >30.92  73.33 86.36 

Lengh of superior medial articular 

facet (MTCL) 

 >42.72  76.67 77.27 

 >43.25  86.67 86.36 

Breadth of superior medial 

articular facet (MTCB) 

 >29.95  73.33 68.18 

 >30.29  76.67 77.27 

Distal breadth (DSBT)  >45.34  80.00 81.82 

  >45.39  80.00 90.91 

Ulna     

Total length of Ulna  >251.29  80.00 86.36 

  >252.24  76.67 86.36 

Olecranon breadth  >21.90  76.67 72.73 

  >22.13  76.67 77.27 

Minimum  Olecranon breadth  >17.39  73.33 86.36 

  >17.70  73.33 77.27 

Height of olecranon  >23.09  63.33 68.18 

  >22.92  56.67 68.18 
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 6       

    Tibia  Ulna  ( ) 

  Discriminant 

Values (mm.) 

 

 (%)  (%) 

Ulna ( )     

Maximum mid-shaft diameter  >14.85  73.33 86.36 

  >14.95  73.33 86.36 

Minimum circumference of      

the ulna 

 >32.06  70.00 77.27 

   >32.31  76.67 77.27 

 

 Tibia  

Total length of Tibia    > 357.17            76.67% 

         77.27% 

     > 357.95      76.67% 

         72.73% 

 

PXBT     > 70.07       70.00% 

         77.27% 

     > 69.83        76.67% 

         68.18% 

 

LTCL     > 38.19      70.00% 

         77.27% 

     > 38.19       73.33% 

         77.27% 
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LTCB     > 30.85      76.67% 

         86.36% 

     > 30.92      73.33% 

         86.36% 

 

MTCL     > 42.72      76.67% 

         77.27% 

     > 43.25      86.67% 

         86.36% 

 

MTCB     > 29.95      73.33% 

         68.18% 

     > 30.29      76.67% 

         77.27% 

 

DSBT     > 45.34      80.00% 

         81.82% 

     > 45.39      80.00% 

         90.91% 

 

 Ulna  

Total length of Ulna   > 251.29      80.00% 

         86.36% 

     > 252.24      76.67% 

         86.36% 

 

Olecranon breadth   > 21.90      76.67% 

         72.73% 

     > 22.13      76.67% 

         77.27% 
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Minimum Olecranon breadth   

  > 17.39      73.33%

       86.36% 

     > 17.70      73.33% 

         77.27% 

 

 Height of olecranon   > 23.09      63.33% 

         68.18% 

     > 22.92      56.67% 

         68.18% 

 

Maximum mid-shaft diameter   

  > 14.85      73.33% 

       86.36% 

     > 14.95      73.33% 

         86.36% 

 

Minimum circumference of the ulna  

  > 32.06      70.00% 

       77.27% 

     > 32.31      76.67% 

         77.27% 
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 5 

 

   

 

  

  

   

  

 

  

    

 52   30   22   20 – 90   

  (Tibia)  

(Ulna)   (P-value = 

0.05)   (Tibia)  (Ulna) 

  (P-value = 0.05)  

 MTCB   (Tibia)  (P-

value = 0.013)  

   

 (Tibia)  (Ulna)     

   

 (Tibia)  (Ulna) 

  1 

 (Tibia)  (Ulna) 

 (Tibia)               

(K. Chibba and Bidmos 2006)   (Ulna)  (I.L.O. Barrier and 

Abbe 2008) 
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  (Tibia)  (Ulna) 

  

 testosterone , 

  (Tanner, 1989) 

  

 (   2551 : 25) 

   (Bario 2006 : 3) 

 (fine motor movement)     

           

   

 1.    

  

         

 2.    (Ulna)  

       

     

 1.  (Tibia)  (Ulna)  

 20  

   2.          

           

 3.       

       

 4.   
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.  6  2557.  http://e-

 book.ram.edu/e-book/a/an113/an113_07/an113_07_03.htm                   

 . (2551) “  (Sex Determination from Human 

 Skeleton)”.  1/( ) :25-34                 

 . (2546) “ ” 

    .

.   6   2 5 5 7 .  

 http://www.baanjomyut.com/library_2 / extension-1 / the_races_of_man/0 1 . html               

 . (2556) .   

  .                                 

 , . (2547)  .  6.  : 

 .                          

 , . (2549).  6  2557.  

 http://www.elearning.msu.ac.th/opencourse/0709451/page02_02_01.html    

 0709451 .  .  

 ,  ,   . (2548). . 

  : .                                         

 . (2553) “  

 ”  

  .                                                                                    
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 SPSS   

(Tibia)  (ulna)   1 
 

SEX N Mean Std. Deviation 
Std. Error 

Mean 
LT1 .00 30 367.4333 21.49162 3.92382

1.00 22 346.9036 20.23451 4.31401
RT1 .00 30 367.7437 21.53180 3.93115

1.00 22 348.1527 19.91615 4.24614
LT2 .00 30 72.7763 5.28613 .96511

1.00 22 67.3627 4.90313 1.04535
RT2 .00 30 72.3977 4.63389 .84603

1.00 22 67.2714 4.67895 .99756
LT3 .00 30 39.7577 3.06903 .56033

1.00 22 36.6200 2.79517 .59593
RT3 .00 30 39.4627 2.86454 .52299

1.00 22 36.9105 2.83589 .60461
LT4 .00 30 32.7677 2.98876 .54567

1.00 22 28.9423 2.00806 .42812
RT4 .00 30 32.6027 2.77434 .50652

1.00 22 29.2409 1.61314 .34392
LT5 .00 30 45.1950 4.10887 .75017

1.00 22 40.2477 3.06420 .65329
RT5 .00 30 46.0060 3.17375 .57944

1.00 22 40.4945 2.81159 .59943
LT6 .00 30 32.2610 3.26761 .59658

1.00 22 27.6405 3.40733 .72645
RT6 .00 30 32.0737 2.87627 .52513

1.00 22 28.5000 3.19288 .68073
LT7 .00 30 48.3633 4.40724 .80465

1.00 22 42.3095 2.75105 .58653
RT7 .00 30 48.5637 3.93195 .71787

1.00 22 42.2136 2.46188 .52487
LU1 .00 30 262.5643 18.25072 3.33211

1.00 22 240.0095 16.34908 3.48564
RU1 .00 30 263.5400 16.91651 3.08852

1.00 22 240.9382 15.45240 3.29446
LU2 .00 30 23.4560 2.92976 .53490

1.00 22 20.3450 2.16498 .46157
RU2 .00 30 23.9207 2.60557 .47571

1.00 22 20.3327 2.33693 .49824
LU3 .00 30 18.7147 2.22641 .40648

1.00 22 16.0673 1.58252 .33739
RU3 .00 30 19.0613 2.15736 .39388

1.00 22 16.3295 1.73594 .37010
LU4 .00 30 23.9977 2.93842 .53648
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1.00 22 22.1800 2.06258 .43974
RU4 .00 30 23.8097 2.89965 .52940

1.00 22 22.0286 2.08501 .44453
LU5 .00 30 15.9360 2.00431 .36594

1.00 22 13.7591 1.36995 .29207
RU5 .00 30 16.1400 1.61298 .29449

1.00 22 13.7536 1.45203 .30957
LU6 .00 30 34.1547 3.38108 .61730

1.00 22 29.9664 3.94213 .84047
RU6 .00 30 34.4237 3.15816 .57660

1.00 22 30.2009 3.68473 .78559

 

 SPSS   

(Tibia)  (ulna)  t-test  p-value  2  
T-Test

Paired Samples Statistics 

Mean N Std. Deviation 
Std. Error 

Mean 
Pair 1 LT1 367.4333 30 21.49162 3.92382

RT1 367.7437 30 21.53180 3.93115
Pair 2 LT2 72.7763 30 5.28613 .96511

RT2 72.3977 30 4.63389 .84603
Pair 3 LT3 39.7577 30 3.06903 .56033

RT3 39.4627 30 2.86454 .52299
Pair 4 LT4 32.7677 30 2.98876 .54567

RT4 32.6027 30 2.77434 .50652
Pair 5 LT5 45.1950 30 4.10887 .75017

RT5 46.0060 30 3.17375 .57944
Pair 6 LT6 32.2610 30 3.26761 .59658

RT6 32.0737 30 2.87627 .52513
Pair 7 LT7 48.3633 30 4.40724 .80465

RT7 48.5637 30 3.93195 .71787
Pair 8 LU1 262.5643 30 18.25072 3.33211

RU1 263.5400 30 16.91651 3.08852
Pair 9 LU2 23.4560 30 2.92976 .53490

RU2 23.9207 30 2.60557 .47571
Pair 10 LU3 18.7147 30 2.22641 .40648

RU3 19.0613 30 2.15736 .39388
Pair 11 LU4 23.9977 30 2.93842 .53648

RU4 23.8097 30 2.89965 .52940
Pair 12 LU5 15.9360 30 2.00431 .36594

RU5 16.1400 30 1.61298 .29449
Pair 13 LU6 34.1547 30 3.38108 .61730

RU6 34.4237 30 3.15816 .57660
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                     Paired Samples Correlations 

N Correlation Sig. 
Pair 1 LT1 & RT1 30 .995 .000
Pair 2 LT2 & RT2 30 .944 .000
Pair 3 LT3 & RT3 30 .861 .000
Pair 4 LT4 & RT4 30 .826 .000
Pair 5 LT5 & RT5 30 .749 .000
Pair 6 LT6 & RT6 30 .819 .000
Pair 7 LT7 & RT7 30 .959 .000
Pair 8 LU1 & RU1 30 .979 .000
Pair 9 LU2 & RU2 30 .708 .000
Pair 10 LU3 & RU3 30 .849 .000
Pair 11 LU4 & RU4 30 .962 .000
Pair 12 LU5 & RU5 30 .854 .000
Pair 13 LU6 & RU6 30 .967 .000

Paired Samples Test 

Paired Differences t df
Sig. (2-
tailed) 

Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 
Lower Upper

Pair 1 LT1 - 
RT1 -.3103 2.12148 .38733 -1.1025 .4818 -.801 29 .430 

Pair 2 LT2 - 
RT2 .3787 1.77623 .32429 -.2846 1.0419 1.168 29 .252 

Pair 3 LT3 - 
RT3 .2950 1.57517 .28759 -.2932 .8832 1.026 29 .313 

Pair 4 LT4 - 
RT4 .1650 1.71429 .31299 -.4751 .8051 .527 29 .602 

Pair 5 LT5 - 
RT5 -.8110 2.72635 .49776 -1.8290 .2070 -1.629 29 .114 

Pair 6 LT6 - 
RT6 .1873 1.88570 .34428 -.5168 .8915 .544 29 .591 

Pair 7 LT7 - 
RT7 -.2003 1.27691 .23313 -.6771 .2765 -.859 29 .397 

Pair 8 LU1 - 
RU1 -.9757 3.86701 .70602 -2.4196 .4683 -1.382 29 .178 

Pair 9 LU2 - 
RU2 -.4647 2.13621 .39002 -1.2623 .3330 -1.191 29 .243 

Pair 10 LU3 - 
RU3 -.3467 1.20529 .22006 -.7967 .1034 -1.575 29 .126 

Pair 11 LU4 - 
RU4 .1880 .80761 .14745 -.1136 .4896 1.275 29 .212 

Pair 12 LU5 - 
RU5 -.2040 1.04770 .19128 -.5952 .1872 -1.066 29 .295 

Pair 13 LU6 - 
RU6 -.2690 .87116 .15905 -.5943 .0563 -1.691 29 .102 
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 SPSS   

(Tibia)  (ulna)  t-test  p-value  3  

T-Test

 Paired Samples Statistics 

Mean N Std. Deviation 
Std. Error 

Mean 
Pair 1 LT1 346.9036 22 20.23451 4.31401

RT1 348.1527 22 19.91615 4.24614
Pair 2 LT2 67.3627 22 4.90313 1.04535

RT2 67.2714 22 4.67895 .99756
Pair 3 LT3 36.6200 22 2.79517 .59593

RT3 36.9105 22 2.83589 .60461
Pair 4 LT4 28.9423 22 2.00806 .42812

RT4 29.2409 22 1.61314 .34392
Pair 5 LT5 40.2477 22 3.06420 .65329

RT5 40.4945 22 2.81159 .59943
Pair 6 LT6 27.6405 22 3.40733 .72645

RT6 28.5000 22 3.19288 .68073
Pair 7 LT7 42.3095 22 2.75105 .58653

RT7 42.2136 22 2.46188 .52487
Pair 8 LU1 240.0095 22 16.34908 3.48564

RU1 240.9382 22 15.45240 3.29446
Pair 9 LU2 20.3450 22 2.16498 .46157

RU2 20.3327 22 2.33693 .49824
Pair 10 LU3 16.0673 22 1.58252 .33739

RU3 16.3295 22 1.73594 .37010
Pair 11 LU4 22.1800 22 2.06258 .43974

RU4 22.0286 22 2.08501 .44453
Pair 12 LU5 13.7591 22 1.36995 .29207

RU5 13.7536 22 1.45203 .30957
Pair 13 LU6 29.9664 22 3.94213 .84047

RU6 30.2009 22 3.68473 .78559
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 Paired Samples Correlations 

N Correlation Sig. 
Pair 1 LT1 & RT1 22 .981 .000
Pair 2 LT2 & RT2 22 .966 .000
Pair 3 LT3 & RT3 22 .929 .000
Pair 4 LT4 & RT4 22 .857 .000
Pair 5 LT5 & RT5 22 .892 .000
Pair 6 LT6 & RT6 22 .901 .000
Pair 7 LT7 & RT7 22 .844 .000
Pair 8 LU1 & RU1 22 .992 .000
Pair 9 LU2 & RU2 22 .911 .000
Pair 10 LU3 & RU3 22 .926 .000
Pair 11 LU4 & RU4 22 .865 .000
Pair 12 LU5 & RU5 22 .886 .000
Pair 13 LU6 & RU6 22 .951 .000

Paired Samples Test 

Paired Differences t df
Sig. (2-
tailed) 

Mean 
Std.

Deviation 

Std.
Error 
Mean 

95% Confidence Interval 
of the Difference 

Lower Upper 
Pair 1 LT1 - 

RT1 
-

1.249
1

3.87755 .82670 -2.9683 .4701 -1.511 21 .146

Pair 2 LT2 - 
RT2 .0914 1.26595 .26990 -.4699 .6527 .339 21 .738

Pair 3 LT3 - 
RT3 

-
.2905 1.06135 .22628 -.7610 .1801 -1.284 21 .213

Pair 4 LT4 - 
RT4 

-
.2986 1.03902 .22152 -.7593 .1620 -1.348 21 .192

Pair 5 LT5 - 
RT5 

-
.2468 1.38579 .29545 -.8612 .3676 -.835 21 .413

Pair 6 LT6 - 
RT6 

-
.8595 1.48358 .31630 -1.5173 -.2018 -2.717 21 .013

Pair 7 LT7 - 
RT7 .0959 1.48341 .31626 -.5618 .7536 .303 21 .765

Pair 8 LU1 - 
RU1 

-
.9286 2.23022 .47549 -1.9175 .0602 -1.953 21 .064

Pair 9 LU2 - 
RU2 .0123 .96487 .20571 -.4155 .4401 .060 21 .953

Pair 10 LU3 - 
RU3 

-
.2623 .65618 .13990 -.5532 .0287 -1.875 21 .075

Pair 11 LU4 - 
RU4 .1514 1.07584 .22937 -.3256 .6284 .660 21 .516

Pair 12 LU5 - 
RU5 .0055 .67895 .14475 -.2956 .3065 .038 21 .970

Pair 13 LU6 - 
RU6 

-
.2345 1.22092 .26030 -.7759 .3068 -.901 21 .378
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 SPSS   

(Tibia)  (ulna)  t-test  p-value  4  

T-Test

 Paired Samples Statistics 

Mean N Std. Deviation 
Std. Error 

Mean 
Pair 1 LT1 358.7477 52 23.15436 3.21093

RT1 359.4552 52 22.85763 3.16978
Pair 2 LT2 70.4860 52 5.75169 .79762

RT2 70.2288 52 5.26922 .73071
Pair 3 LT3 38.4302 52 3.32010 .46042

RT3 38.3829 52 3.09815 .42964
Pair 4 LT4 31.1492 52 3.22204 .44682

RT4 31.1804 52 2.87415 .39857
Pair 5 LT5 43.1019 52 4.42238 .61327

RT5 43.6742 52 4.06722 .56402
Pair 6 LT6 30.3062 52 4.02059 .55756

RT6 30.5617 52 3.47567 .48199
Pair 7 LT7 45.8021 52 4.82513 .66912

RT7 45.8771 52 4.61756 .64034
Pair 8 LU1 253.0219 52 20.64144 2.86245

RU1 253.9777 52 19.70217 2.73220
Pair 9 LU2 22.1398 52 3.03635 .42107

RU2 22.4027 52 3.05171 .42320
Pair 10 LU3 17.5946 52 2.36518 .32799

RU3 17.9056 52 2.39678 .33237
Pair 11 LU4 23.2287 52 2.73563 .37936

RU4 23.0562 52 2.71302 .37623
Pair 12 LU5 15.0150 52 2.05827 .28543

RU5 15.1304 52 1.94031 .26907
Pair 13 LU6 32.3827 52 4.15512 .57621

RU6 32.6371 52 3.96230 .54947
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 Paired Samples Correlations 

N Correlation Sig.
Pair 1 LT1 & RT1 52 .992 .000
Pair 2 LT2 & RT2 52 .963 .000
Pair 3 LT3 & RT3 52 .907 .000
Pair 4 LT4 & RT4 52 .889 .000
Pair 5 LT5 & RT5 52 .862 .000
Pair 6 LT6 & RT6 52 .896 .000
Pair 7 LT7 & RT7 52 .959 .000
Pair 8 LU1 & RU1 52 .988 .000
Pair 9 LU2 & RU2 52 .836 .000
Pair 10 LU3 & RU3 52 .911 .000
Pair 11 LU4 & RU4 52 .943 .000
Pair 12 LU5 & RU5 52 .898 .000
Pair 13 LU6 & RU6 52 .969 .000

Paired Samples Test 

Paired Differences t df Sig. (2-tailed) 

Mean 

Std. 
Deviatio

n

Std.
Error 
Mean 

95% Confidence 
Interval of the 

Difference 

Lower Upper 
Pair 1 LT1 - 

RT1 
-

.7075 2.99492 .41532 -
1.5413 .1263 -

1.704 51 .095 

Pair 2 LT2 - 
RT2 .2571 1.57305 .21814 -.1808 .6951 1.179 51 .244 

Pair 3 LT3 - 
RT3 .0473 1.40000 .19415 -.3425 .4371 .244 51 .808 

Pair 4 LT4 - 
RT4 

-
.0312 1.47279 .20424 -.4412 .3789 -.153 51 .879 

Pair 5 LT5 - 
RT5 

-
.5723 2.25756 .31307 -

1.2008 .0562 -
1.828 51 .073 

Pair 6 LT6 - 
RT6 

-
.2556 1.78914 .24811 -.7537 .2425 -

1.030 51 .308 

Pair 7 LT7 - 
RT7 

-
.0750 1.36201 .18888 -.4542 .3042 -.397 51 .693 

Pair 8 LU1 - 
RU1

-
.9558 3.24835 .45046 -

1.8601 -.0514 -
2.122 51 .039 

Pair 9 LU2 - 
RU2

-
.2629 1.74208 .24158 -.7479 .2221 -

1.088 51 .282 

Pair 10 LU3 - 
RU3

-
.3110 1.00256 .13903 -.5901 -.0318 -

2.237 51 .030 

Pair 11 LU4 - 
RU4 .1725 .92076 .12769 -.0838 .4288 1.351 51 .183 

Pair 12 LU5 - 
RU5

-
.1154 .90824 .12595 -.3682 .1375 -.916 51 .364 

Pair 13 LU6 - 
RU6

-
.2544 1.02256 .14180 -.5391 .0303 -

1.794 51 .079 
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 SPSS   

(Tibia)  (ulna) Discriminant  5 

Discriminant 

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LT1 30 30.000
1.00 LT1 22 22.000
Total LT1 52 52.000

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .243(a) 100.0 100.0 .442
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .804 10.777 1 .001

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LT1 1.000 

 Structure Matrix 

Function 

1
LT1 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LT1 .048 
(Constant) -17.105 

Functions at Group Centroids 
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SEX 

Function 

1
.00 .414 
1.00 -.565 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LT1 .835 .789
(Constant) -154.160 -137.489

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 5 17 22
% .00 76.7 23.3 100.0

1.00 22.7 77.3 100.0
a  76.9% of original grouped cases correctly classified. 

Discriminant 

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RT1 30 30.000
1.00 RT1 22 22.000
Total RT1 52 52.000
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 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .224(a) 100.0 100.0 .428
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .817 9.994 1 .002

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RT1 1.000 

Structure Matrix 

Function 

1
RT1 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RT1 .048 
(Constant) -17.225 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .397 
1.00 -.542 

Unstandardized canonical discriminant functions evaluated at group means 
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Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

Classification Function Coefficients 

SEX 

.00 1.00 
RT1 .844 .799
(Constant) -155.960 -139.858

Fisher's linear discriminant functions 

Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 6 16 22
% .00 76.7 23.3 100.0

1.00 27.3 72.7 100.0
a  75.0% of original grouped cases correctly classified. 
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Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LT2 30 30.000
1.00 LT2 22 22.000
Total LT2 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .283(a) 100.0 100.0 .470
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .780 12.329 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LT2 1.000 
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Structure Matrix 

Function 

1
LT2 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LT2 .195 
(Constant) -13.743 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .447 
1.00 -.609 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LT2 2.767 2.561
(Constant) -101.369 -86.948

Fisher's linear discriminant functions 
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 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 21 9 30

1.00 5 17 22
% .00 70.0 30.0 100.0

1.00 22.7 77.3 100.0
a  73.1% of original grouped cases correctly classified. 

Discriminant 

Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RT2 30 30.000
1.00 RT2 22 22.000
Total RT2 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .308(a) 100.0 100.0 .485
a  First 1 canonical discriminant functions were used in the analysis. 
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 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .764 13.296 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RT2 1.000 

Structure Matrix 

Function 

1
RT2 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 
 Canonical Discriminant Function Coefficients 

Function 

1
RT2 .215 
(Constant) -15.094 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .466 
1.00 -.636 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 
 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 
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 Classification Function Coefficients 

SEX 

.00 1.00 
RT2 3.344 3.107
(Constant) -121.747 -105.211

Fisher's linear discriminant functions 

Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 7 15 22
% .00 76.7 23.3 100.0

1.00 31.8 68.2 100.0
a  73.1% of original grouped cases correctly classified. 

Discriminant 
Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LT3 30 30.000
1.00 LT3 22 22.000
Total LT3 52 52.000
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Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .286(a) 100.0 100.0 .471
a  First 1 canonical discriminant functions were used in the analysis. 
 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .778 12.443 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LT3 1.000 

 Structure Matrix 

Function 

1
LT3 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LT3 .338 
(Constant) -12.996 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .449 
1.00 -.612 

Unstandardized canonical discriminant functions evaluated at group means 
Classification Statistics

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52
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 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LT3 4.547 4.188
(Constant) -91.075 -77.372

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 21 9 30

1.00 5 17 22
% .00 70.0 30.0 100.0

1.00 22.7 77.3 100.0
a  73.1% of original grouped cases correctly classified. 

Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0
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 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RT3 30 30.000
1.00 RT3 22 22.000
Total RT3 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .203(a) 100.0 100.0 .411
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .831 9.157 1 .002

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RT3 1.000 

 Structure Matrix 

Function 

1
RT3 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RT3 .351 
(Constant) -13.456 

Unstandardized coefficients 
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 Functions at Group Centroids 

SEX 

Function 

1
.00 .379 
1.00 -.516 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RT3 4.850 4.536
(Constant) -96.386 -84.408

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership

Total.00 1.00 
Original Count .00 22 8 30

1.00 5 17 22
% .00 73.3 26.7 100.0

1.00 22.7 77.3 100.0
a  75.0% of original grouped cases correctly classified. 
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Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LT4 30 30.000
1.00 LT4 22 22.000
Total LT4 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .540(a) 100.0 100.0 .592
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .649 21.385 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LT4 1.000 
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Structure Matrix 

Function 

1
LT4 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LT4 .381 
(Constant) -11.880 

Unstandardized coefficients 
Functions at Group Centroids

SEX 

Function 

1
.00 .617 
1.00 -.842 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LT4 4.767 4.210
(Constant) -78.787 -61.618

Fisher's linear discriminant functions 
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 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 3 19 22
% .00 76.7 23.3 100.0

1.00 13.6 86.4 100.0
a  80.8% of original grouped cases correctly classified. 

Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RT4 30 30.000
1.00 RT4 22 22.000
Total RT4 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .516(a) 100.0 100.0 .584
a  First 1 canonical discriminant functions were used in the analysis. 
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Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .660 20.604 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RT4 1.000 

Structure Matrix 

Function 

1
RT4 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RT4 .424 
(Constant) -13.227 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .603 
1.00 -.823 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52
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 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RT4 5.867 5.262
(Constant) -96.330 -77.624

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 22 8 30

1.00 3 19 22
% .00 73.3 26.7 100.0

1.00 13.6 86.4 100.0
a  78.8% of original grouped cases correctly classified. 
Discriminant 
 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0
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Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LT5 30 30.000
1.00 LT5 22 22.000
Total LT5 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .452(a) 100.0 100.0 .558
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .689 18.472 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LT5 1.000 

 Structure Matrix 

Function 

1
LT5 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LT5 .270 
(Constant) -11.630 

Unstandardized coefficients 
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 Functions at Group Centroids 

SEX 

Function 

1
.00 .565 
1.00 -.770 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior 

Cases
Used in 
Analysis 
Unweig

hted
Weight

ed 
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LT5 3.290 2.930
(Constant) -75.047 -59.660

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 5 17 22
% .00 76.7 23.3 100.0

1.00 22.7 77.3 100.0
a  76.9% of original grouped cases correctly classified. 
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Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise)

Unweighted Weighted
.00 RT5 30 30.000
1.00 RT5 22 22.000
Total RT5 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .842(a) 100.0 100.0 .676
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .543 30.226 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RT5 1.000 
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Structure Matrix 

Function 

1
RT5 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RT5 .330 
(Constant) -14.429 

Unstandardized coefficients 

Functions at Group Centroids 

SEX 

Function 

1
.00 .770 
1.00 -1.050 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 
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 Classification Function Coefficients 

SEX 

.00 1.00 
RT5 5.021 4.420
(Constant) -116.197 -90.180

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 26 4 30

1.00 3 19 22
% .00 86.7 13.3 100.0

1.00 13.6 86.4 100.0
a  86.5% of original grouped cases correctly classified. 
Discriminant 
 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LT6 30 30.000
1.00 LT6 22 22.000
Total LT6 52 52.000
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Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .490(a) 100.0 100.0 .573
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .671 19.726 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LT6 1.000 

 Structure Matrix 

Function 

1
LT6 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LT6 .301 
(Constant) -9.109 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .588 
1.00 -.801 

Unstandardized canonical discriminant functions evaluated at group means 
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Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LT6 2.915 2.497
(Constant) -47.706 -35.204

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 22 8 30

1.00 7 15 22
% .00 73.3 26.7 100.0

1.00 31.8 68.2 100.0
a  71.2% of original grouped cases correctly classified. 
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Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RT6 30 30.000
1.00 RT6 22 22.000
Total RT6 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .357(a) 100.0 100.0 .513
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .737 15.113 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RT6 1.000 
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Structure Matrix 

Function 

1
RT6 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RT6 .332 
(Constant) -10.142 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .502 
1.00 -.684 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RT6 3.532 3.139
(Constant) -57.341 -45.421

Fisher's linear discriminant functions 
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 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 5 17 22
% .00 76.7 23.3 100.0

1.00 22.7 77.3 100.0
a  76.9% of original grouped cases correctly classified. 

Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LT7 30 30.000
1.00 LT7 22 22.000
Total LT7 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative %
Canonical 
Correlation

1 .644(a) 100.0 100.0 .626
a  First 1 canonical discriminant functions were used in the analysis. 
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 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .608 24.610 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LT7 1.000 

 Structure Matrix 

Function 

1
LT7 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LT7 .263 
(Constant) -12.051 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .674 
1.00 -.919 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

Prior Probabilities for Groups 



96 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LT7 3.348 2.929
(Constant) -81.659 -62.658

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 24 6 30

1.00 4 18 22
% .00 80.0 20.0 100.0

1.00 18.2 81.8 100.0
a  80.8% of original grouped cases correctly classified. 

Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0
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Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RT7 30 30.000
1.00 RT7 22 22.000
Total RT7 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .889(a) 100.0 100.0 .686
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .529 31.487 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RT7 1.000 

Structure Matrix 

Function 

1
RT7 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RT7 .295 
(Constant) -13.521 

Unstandardized coefficients 
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Functions at Group Centroids 

SEX 

Function 

1
.00 .792 
1.00 -1.080 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RT7 4.218 3.667
(Constant) -103.122 -78.087

Fisher's linear discriminant functions 
 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 24 6 30

1.00 2 20 22
% .00 80.0 20.0 100.0

1.00 9.1 90.9 100.0
a  84.6% of original grouped cases correctly classified. 
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Discriminant 
 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LU1 30 30.000
1.00 LU1 22 22.000
Total LU1 52 52.000

Analysis 1 
Summary of Canonical Discriminant Functions 
 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .423(a) 100.0 100.0 .545
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .703 17.454 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LU1 1.000 
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Structure Matrix 

Function 

1
LU1 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LU1 .057 
(Constant) -14.477 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .546 
1.00 -.745 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 
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 Classification Function Coefficients 

SEX 

.00 1.00 
LU1 .860 .786
(Constant) -113.541 -94.986

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 24 6 30

1.00 3 19 22
% .00 80.0 20.0 100.0

1.00 13.6 86.4 100.0
a  82.7% of original grouped cases correctly classified. 

Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RU1 30 30.000
1.00 RU1 22 22.000
Total RU1 52 52.000
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Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .487(a) 100.0 100.0 .572
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .672 19.640 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RU1 1.000 

 Structure Matrix 

Function 

1
RU1 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RU1 .061 
(Constant) -15.565 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .586 
1.00 -.799 

Unstandardized canonical discriminant functions evaluated at group means 
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Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RU1 .990 .905
(Constant) -131.115 -109.704

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 3 19 22
% .00 76.7 23.3 100.0

1.00 13.6 86.4 100.0
a  80.8% of original grouped cases correctly classified. 
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Discriminant 
 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise)

Unweighted Weighted
.00 LU2 30 30.000
1.00 LU2 22 22.000
Total LU2 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .354(a) 100.0 100.0 .511
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .739 14.989 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LU2 1.000 
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Structure Matrix 

Function 

1
LU2 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LU2 .379 
(Constant) -8.400 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .499 
1.00 -.681 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LU2 3.376 2.929
(Constant) -40.292 -30.484

Fisher's linear discriminant functions 
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Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 6 16 22
% .00 76.7 23.3 100.0

1.00 27.3 72.7 100.0
a  75.0% of original grouped cases correctly classified. 

Discriminant 
 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RU2 30 30.000
1.00 RU2 22 22.000
Total RU2 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .524(a) 100.0 100.0 .587
a  First 1 canonical discriminant functions were used in the analysis. 
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 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .656 20.870 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RU2 1.000 

 Structure Matrix 

Function 

1
RU2 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RU2 .401 
(Constant) -8.974 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .608 
1.00 -.829 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52
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Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RU2 3.839 3.263
(Constant) -46.606 -33.866

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 5 17 22
% .00 76.7 23.3 100.0

1.00 22.7 77.3 100.0
a  76.9% of original grouped cases correctly classified. 
Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LU3 30 30.000
1.00 LU3 22 22.000
Total LU3 52 52.000
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Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .453(a) 100.0 100.0 .558
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .688 18.497 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LU3 1.000 

 Structure Matrix 

Function 

1
LU3 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LU3 .505 
(Constant) -8.879 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .565 
1.00 -.771 

Unstandardized canonical discriminant functions evaluated at group means 



110 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LU3 4.766 4.092
(Constant) -45.289 -33.564

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 22 8 30

1.00 3 19 22
% .00 73.3 26.7 100.0

1.00 13.6 86.4 100.0
a  78.8% of original grouped cases correctly classified. 
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Discriminant 
 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise)

Unweighted Weighted
.00 RU3 30 30.000
1.00 RU3 22 22.000
Total RU3 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .478(a) 100.0 100.0 .569
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .677 19.331 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RU3 1.000 



112 

Structure Matrix 

Function 

1
RU3 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RU3 .502 
(Constant) -8.992 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .580 
1.00 -.791 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 
 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RU3 4.807 4.118
(Constant) -46.510 -34.318

Fisher's linear discriminant functions 
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 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 22 8 30

1.00 5 17 22
% .00 73.3 26.7 100.0

1.00 22.7 77.3 100.0
a  75.0% of original grouped cases correctly classified. 

Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 LU4 30 30.000
1.00 LU4 22 22.000
Total LU4 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .123(a) 100.0 100.0 .331
a  First 1 canonical discriminant functions were used in the analysis. 
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 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .890 5.761 1 .016

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LU4 1.000 

 Structure Matrix 

Function 

1
LU4 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LU4 .384 
(Constant) -8.911 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .295 
1.00 -.402 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52
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Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LU4 3.532 3.264
(Constant) -43.071 -36.895

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 19 11 30

1.00 7 15 22
% .00 63.3 36.7 100.0

1.00 31.8 68.2 100.0
a  65.4% of original grouped cases correctly classified. 

Discriminant 

  Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0
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Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RU4 30 30.000
1.00 RU4 22 22.000
Total RU4 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .120(a) 100.0 100.0 .327
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .893 5.616 1 .018

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RU4 1.000 

 Structure Matrix 

Function 

1
RU4 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RU4 .386 
(Constant) -8.906 

Unstandardized coefficients 
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Functions at Group Centroids 

SEX 

Function 

1
.00 .291 
1.00 -.397 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RU4 3.552 3.287
(Constant) -42.984 -36.893

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 17 13 30

1.00 7 15 22
% .00 56.7 43.3 100.0

1.00 31.8 68.2 100.0
a  61.5% of original grouped cases correctly classified. 
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Discriminant 
 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise)

Unweighted Weighted
.00 LU5 30 30.000
1.00 LU5 22 22.000
Total LU5 52 52.000

Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .386(a) 100.0 100.0 .528
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .722 16.150 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LU5 1.000 
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Structure Matrix 

Function 

1
LU5 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LU5 .566 
(Constant) -8.503 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .522 
1.00 -.711 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 
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Classification Function Coefficients 

SEX 

.00 1.00 
LU5 5.111 4.412
(Constant) -41.414 -31.049

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 22 8 30

1.00 3 19 22
% .00 73.3 26.7 100.0

1.00 13.6 86.4 100.0
a  78.8% of original grouped cases correctly classified. 

Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

Group Statistics 

SEX 

Valid N (listwise)

Unweighted Weighted
.00 RU5 30 30.000
1.00 RU5 22 22.000
Total RU5 52 52.000
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Analysis 1 

Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .604(a) 100.0 100.0 .614
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .624 23.380 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RU5 1.000 

 Structure Matrix 

Function 

1
RU5 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RU5 .646 
(Constant) -9.778 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .652 
1.00 -.890 

Unstandardized canonical discriminant functions evaluated at group means 
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Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RU5 6.740 5.744
(Constant) -55.088 -40.192

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 22 8 30

1.00 3 19 22
% .00 73.3 26.7 100.0

1.00 13.6 86.4 100.0
a  78.8% of original grouped cases correctly classified. 
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Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

 Group Statistics 

SEX 

Valid N (listwise)

Unweighted Weighted
.00 LU6 30 30.000
1.00 LU6 22 22.000
Total LU6 52 52.000

Analysis 1 
Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .338(a) 100.0 100.0 .503
a  First 1 canonical discriminant functions were used in the analysis. 

 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .747 14.429 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
LU6 1.000 
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Structure Matrix 

Function 

1
LU6 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
LU6 .276 
(Constant) -8.927 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .489 
1.00 -.666 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 
 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52

 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
LU6 2.596 2.278
(Constant) -45.023 -34.818

Fisher's linear discriminant functions 
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 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 21 9 30

1.00 5 17 22
% .00 70.0 30.0 100.0

1.00 22.7 77.3 100.0
a  73.1% of original grouped cases correctly classified. 

Discriminant 

 Analysis Case Processing Summary 

Unweighted Cases N Percent
Valid 52 100.0
Excluded Missing or out-of-

range group codes 0 .0

At least one missing 
discriminating 
variable 

0 .0

Both missing or out-
of-range group codes 
and at least one 
missing
discriminating 
variable 

0 .0

Total 0 .0
Total 52 100.0

Group Statistics 

SEX 

Valid N (listwise) 

Unweighted Weighted
.00 RU6 30 30.000
1.00 RU6 22 22.000
Total RU6 52 52.000

Analysis 1 
Summary of Canonical Discriminant Functions 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation

1 .394(a) 100.0 100.0 .532
a  First 1 canonical discriminant functions were used in the analysis. 
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 Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 
1 .717 16.444 1 .000

Standardized Canonical Discriminant Function Coefficients 

Function 

1
RU6 1.000 

 Structure Matrix 

Function 

1
RU6 1.000 

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions  
Variables ordered by absolute size of correlation within function. 

 Canonical Discriminant Function Coefficients 

Function 

1
RU6 .295 
(Constant) -9.629 

Unstandardized coefficients 

 Functions at Group Centroids 

SEX 

Function 

1
.00 .527 
1.00 -.719 

Unstandardized canonical discriminant functions evaluated at group means 

Classification Statistics 

 Classification Processing Summary 

Processed 52
Excluded Missing or out-of-range 

group codes 0

At least one missing 
discriminating variable 0

Used in Output 52
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 Prior Probabilities for Groups 

SEX Prior Cases Used in Analysis 

Unweighted Weighted
.00 .500 30 30.000 
1.00 .500 22 22.000 
Total 1.000 52 52.000 

 Classification Function Coefficients 

SEX 

.00 1.00 
RU6 2.997 2.629
(Constant) -52.271 -40.393

Fisher's linear discriminant functions 

 Classification Results(a) 

SEX 

Predicted Group 
Membership 

Total.00 1.00 
Original Count .00 23 7 30

1.00 5 17 22
% .00 76.7 23.3 100.0

1.00 22.7 77.3 100.0
a  76.9% of original grouped cases correctly classified. 
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 SPSS 

 (Tibia)  (ulna)   6 

Independent Samples Test 

Levene's 
Test for 

Equality of 
Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Differenc

e

Std.
Error 

Differenc
e

95% Confidence 
Interval of the 

Difference 

Lower Upper 
LT1 Equal variances 

assumed .001 .977 3.487 50 .001 20.5297 5.88690 8.70552 32.35388

Equal variances 
not assumed 3.520 46.883 .001 20.5297 5.83155 8.79735 32.26204

RT1 Equal variances 
assumed .001 .981 3.345 50 .002 19.5909 5.85761 7.82559 31.35629

Equal variances 
not assumed 3.386 47.276 .001 19.5909 5.78650 7.95179 31.23009

LT2 Equal variances 
assumed .422 .519 3.760 50 .000 5.4136 1.43960 2.52209 8.30513

Equal variances 
not assumed 3.805 47.216 .000 5.4136 1.42274 2.55176 8.27545

RT2 Equal variances 
assumed .003 .955 3.925 50 .000 5.1263 1.30602 2.50308 7.74953

Equal variances 
not assumed 3.919 45.157 .000 5.1263 1.30801 2.49209 7.76051

LT3 Equal variances 
assumed .073 .788 3.780 50 .000 3.1377 .83003 1.47049 4.80484

Equal variances 
not assumed 3.836 47.603 .000 3.1377 .81799 1.49264 4.78269

RT3 Equal variances 
assumed .004 .952 3.188 50 .002 2.5522 .80069 .94399 4.16044

Equal variances 
not assumed 3.193 45.668 .003 2.5522 .79942 .94274 4.16168

LT4 Equal variances 
assumed 

1.59
9 .212 5.198 50 .000 3.8254 .73595 2.34719 5.30360

Equal variances 
not assumed 5.515 49.690 .000 3.8254 .69357 2.43210 5.21869

RT4 Equal variances 
assumed 

3.92
0 .053 5.081 50 .000 3.3618 .66169 2.03271 4.69081

Equal variances 
not assumed 5.491 47.857 .000 3.3618 .61225 2.13066 4.59286

LT5 Equal variances 
assumed 

1.16
6 .285 4.756 50 .000 4.9473 1.04029 2.85780 7.03675

Equal variances 
not assumed 4.973 49.974 .000 4.9473 .99476 2.94921 6.94534

RT5 Equal variances 
assumed .261 .611 6.487 50 .000 5.5115 .84963 3.80492 7.21799

Equal variances 
not assumed 6.611 48.142 .000 5.5115 .83371 3.83529 7.18762

LT6 Equal variances 
assumed .246 .622 4.948 50 .000 4.6205 .93386 2.74483 6.49627
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Equal variances 
not assumed 4.915 44.290 .000 4.6205 .94002 2.72642 6.51468

RT6 Equal variances 
assumed .301 .585 4.225 50 .000 3.5737 .84581 1.87481 5.27252

Equal variances 
not assumed 4.157 42.526 .000 3.5737 .85974 1.83928 5.30805

LT7 Equal variances 
assumed 

2.57
3 .115 5.675 50 .000 6.0538 1.06679 3.91107 8.19650

Equal variances 
not assumed 6.080 48.929 .000 6.0538 .99573 4.05273 8.05485

RT7 Equal variances 
assumed 

3.18
6 .080 6.667 50 .000 6.3500 .95239 4.43710 8.26296

Equal variances 
not assumed 7.141 48.968 .000 6.3500 .88929 4.56291 8.13715

LU1 Equal variances 
assumed .005 .944 4.598 50 .000 22.5548 4.90572 12.70136 32.40822

Equal variances 
not assumed 4.677 47.932 .000 22.5548 4.82210 12.85896 32.25062

RU1 Equal variances 
assumed .100 .753 4.935 50 .000 22.6018 4.58021 13.40219 31.80145

Equal variances 
not assumed 5.005 47.542 .000 22.6018 4.51580 13.51994 31.68370

LU2 Equal variances 
assumed 

1.73
4 .194 4.205 50 .000 3.1110 .73982 1.62502 4.59698

Equal variances 
not assumed 4.403 49.990 .000 3.1110 .70652 1.69191 4.53009

RU2 Equal variances 
assumed .298 .588 5.121 50 .000 3.5879 .70068 2.18058 4.99530

Equal variances 
not assumed 5.208 47.909 .000 3.5879 .68887 2.20281 4.97307

LU3 Equal variances 
assumed 

3.21
0 .079 4.760 50 .000 2.6474 .55622 1.53018 3.76460

Equal variances 
not assumed 5.011 49.970 .000 2.6474 .52827 1.58633 3.70846

RU3 Equal variances 
assumed 

2.92
7 .093 4.888 50 .000 2.7318 .55893 1.60915 3.85443

Equal variances 
not assumed 5.054 49.514 .000 2.7318 .54048 1.64594 3.81763

LU4 Equal variances 
assumed 

2.71
8 .105 2.484 50 .016 1.8177 .73167 .34807 3.28726

Equal variances 
not assumed 2.620 49.933 .012 1.8177 .69367 .42433 3.21100

RU4 Equal variances 
assumed 

3.11
3 .084 2.451 50 .018 1.7810 .72669 .32144 3.24062

Equal variances 
not assumed 2.576 49.991 .013 1.7810 .69128 .39255 3.16951

LU5 Equal variances 
assumed 

4.66
8 .036 4.392 50 .000 2.1769 .49566 1.18134 3.17247

Equal variances 
not assumed 4.649 49.805 .000 2.1769 .46821 1.23640 3.11742

RU5 Equal variances 
assumed .889 .350 5.494 50 .000 2.3864 .43435 1.51395 3.25878

Equal variances 
not assumed 5.585 47.837 .000 2.3864 .42727 1.52720 3.24552

LU6 Equal variances 
assumed 

1.38
6 .245 4.114 50 .000 4.1883 1.01816 2.14328 6.23333

Equal variances 
not assumed 4.016 41.106 .000 4.1883 1.04280 2.08248 6.29412
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RU6 Equal variances 
assumed 

1.86
2 .178 4.439 50 .000 4.2228 .95135 2.31192 6.13360

Equal variances 
not assumed 4.333 41.086 .000 4.2228 .97448 2.25488 6.19063
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