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Appendix A. Tables Of Primary Emotions 

Across Researchers 

Lazarus (1999) Ekman (1999) Buck (1999) Lewis & Harvard (1993) 

Banse & Scherer 

(1996) Cowie et al. (1999) 

Anger Anger Anger Anger Rage Anger 

Fright Fear Fear Fear Fear Afraid 

Sadness Sadness Sadness Sadness Sadness Sad 

Anxiety  Anxiety Anxiety Anxiety Worried 

Happiness Pleasure Happiness Happiness Happiness Happy 

 Amusement  Humour  Amused 

 Satisfaction    Pleased 

 Contentment    Content 

  Interested    

  Curious    

  Surprised    

 Excitement    Excited 

  Bored  Boredom Bored 

     Relaxed 

  Burnt-out    

Disgust Disgust Disgust Disgust Disgust  

 Contempt Scorn  Scorn  

Pride Pride Pride Pride   

  Arrogance    

Jealousy  Jealousy    

Envy  Envy    

Shame Shame Shame Shame Shame/Guilt  

Guilt Guilt Guilt Guilt   

 Embarrassment  Embarrassment  Disappointed 

     Confident 

Love   Love  Loving 

     Affectionate 

Compassion  Pity    

  Moral Rapture    

  Moral Indignation    

Aesthetic      
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Arnold 

(1960) 

Ekman, Friesen & 

Ellsworth (1982) 

Frijda 

(1986) Gray (1982) 

Izard 

(1871) 

James 

(1884) 

McDougall 

(1926) 

Mower 

(1960) 

Oatley & Johnson-

Laird (1987) 

Panskepp 

(1982) 

Plutchik 

(1980) 

Tomkins 

(1984) 

Watson 

(1930) 

Weiner & 

Graham (1984) 

Anger Anger   Anger Rage Anger  Anger Rage Anger Anger Rage  

Fear Fear  Rage/Terror Fear Fear Fear   Fear Fear Fear Fear  

Sadness Sadness Sorrow   Grief   Sadness  Sadness   Sadness 

Despair   Anxiety Distress    Anxiety Panic  Distress   

Hope Joy Happiness Joy Joy  Elation Pleasure Happiness  Joy Joy  Happiness 

          Acceptance    

       Pain       

      Subjection        

Courage              

Desire  Desire            

Aversion              

  Wonder    Wonder        

  Interest  Interest       Interest   

              

 Surprise Surprise  Surprise       Surprise   

 Disgust   Disgust  Disgust  Disgust  Disgust Disgust   

Hate    Contempt       Contempt   

    Shame       Shame   

    Guilt          

Dejection              

Love     Love Tender-emotion      Love  
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Appendix B.  Action Script 3 Code From The 

Listening Tool 

 

<?xml version="1.0" encoding="utf-8"?> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" layout="absolute" 
xmlns:ns1="*" alpha="1.0" borderStyle="none" horizontalAlign="center" 
verticalAlign="middle" creationComplete="init();" dropShadowEnabled="false" 
backgroundGradientAlphas="0" backgroundGradientColors="0" 
backgroundColor="#404040" dropShadowColor="#FFFFFF"> 
 <mx:states> 
  <mx:State name="Finished"> 
   <mx:AddChild relativeTo="{canvas1}position="lastChild"> 
    <mx:Text x="96" y="199.45" text="Thank you for partaking. You may now close 
this application. " width="415" fontSize="23" color="#020202" 
textAlign="center" id="text6"/> 
   </mx:AddChild> 
   <mx:SetProperty target="{text5}" name="x" value="125.5"/> 
   <mx:SetProperty target="{text5}" name="y" value="105.9"/> 
   <mx:SetProperty target="{image1}" name="x"/> 
   <mx:SetProperty target="{image1}" name="y" value="10"/> 
   <mx:SetProperty target="{canvas1}" name="width" value="606"/> 
   <mx:SetProperty target="{canvas1}" name="height" value="296"/> 
   <mx:SetStyle target="{canvas1}" name="verticalCenter"/> 
   <mx:SetProperty target="{canvas2}(Ekman 1993)" name="width" value="607"/> 
   <mx:SetStyle target="{image1}" name="horizontalCenter" value="0"/> 
   <mx:SetProperty target="{canvas2}" name="y" value="0"/> 
   <mx:SetProperty target="{canvas1}" name="y" value="107"/> 
   <mx:SetProperty target="{canvas1}" name="x" value="174"/> 
   <mx:SetStyle target="{canvas1}" name="horizontalCenter"/> 
    
  </mx:State> 
 </mx:states> 
<mx:Script> 
 <![CDATA[ 
  import mx.rpc.events.AbstractEvent; 
   
  // these variables relate to the the sound playing abilities of the tool. 
  import flash.media.Sound; 
  import flash.media.SoundChannel; 
  import flash.net.URLRequest; 
   // Blur window effect import 
    
   import mx.controls.Alert; 
            import mx.events.CloseEvent; 
             
              
  import mx.events.SliderEvent; 
  import mx.controls.sliderClasses.Slider; 
   
  //Blur popup window import 
    import mx.controls.Alert; 
          import mx.events.CloseEvent; 
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  private var PlayPress:String; 
  private var songName:String; 
  private var sound:Sound; 
  private var channel:SoundChannel; 
  private var Mp3App:String; 
   
   
  import mx.rpc.soap.WebService; 
  import mx.rpc.events.ResultEvent; 
       
  private var corpus:WebService; 
  private var random:Object; 
  private var sounds:Array; 
  private var randomArray:Object; 
  private var rateNow1:Boolean = false; 
  private var rateNow2:Boolean = false; 
  private var index:Number = 0; 
 
  // these two functions get the value of the sliders and populate a text box 
with them. Can then be asigned to a new variable and written to a database. 
   
  private function init():void {     
   corpus = new WebService(); 
   sounds = new Array();  
   corpus.wsdl = "http://corpus.dmc.dit.ie/ranks/wsdl"; 
   corpus.loadWSDL(); 
   corpus.RandomArray.addEventListener("result", resultHandler); 
   corpus.RandomArray();           
  } 
           
  private function resultHandler(event:ResultEvent):void { 
   randomArray = event.result; 
   var count:Number = 0; 
   while (count < randomArray.length){ 
    sounds.push(new String("http://corpus.dmc.dit.ie/mp3/" + 
randomArray[count] + ".mp3")); 
    count++;  
   } 
  } 
   
   
  private function sliderChange(event:SliderEvent):void { 
         var currentSlider:Slider=Slider(event.currentTarget); 
         rateNow1 = true; 
         if(rateNow1 == true){ 
          if(rateNow2 == true){ 
           //rateBtn.enabled = true; 
           //NotrateBtn.enabled = true; 
          } 
         } 
  } 
   
   
  private function sliderChange2(event:SliderEvent):void { 
         var currentSlider2:Slider=Slider(event.currentTarget); 
         
         rateNow2 = true;  
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         if(rateNow1 == true){ 
          if(rateNow2 == true){ 
           //rateBtn.enabled = true; 
           //NotrateBtn.enabled = true; 
          } 
         } 
  } 
   
  
  private function startPlay(replay:Boolean):void { 
    
   var urlRef:String = sounds[index]; 
   sound = new Sound(new URLRequest(urlRef)); 
    
   if(replay == true){ 
    channel.stop(); 
     
    //This makes sure the play buton is pressed before the rate and do not rate 
buttons become active 
     
   } 
    
    
   //Made changes to the way the play button functions. Once play has been 
pressed the rating buttons become active. 
   rateBtn.enabled = true; 
         NotrateBtn.enabled = true; 
   //Play 
   channel = sound.play(); 
    
   //Play button invisible  
   playBtn.visible = false; 
   playBtn.enabled = false; 
    
   //Replay visible 
   rePlayBtn.visible = true; 
   rePlayBtn.enabled = true; 
  
  } 
   
   
  private function rate(rate:Boolean):void { 
 
   playBtn.visible = true; 
   playBtn.enabled = true; 
    
   rePlayBtn.visible = false; 
   rePlayBtn.enabled = false; 
    
   rateBtn.enabled = false; 
   NotrateBtn.enabled = false; 
    
   rateNow1 = false; 
   rateNow2 = false; 
    
   if(rate == true){ 
    corpus.New(randomArray[index], Active_Passive.value, 
Postive_Negative.value); 
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   }else{ 
    corpus.New(randomArray[index], 999, 999); 
   } 
    
     
   //Increment the index to play the next clip 
   index++; 
    
   if(index > 0){ 
    clip1.enabled = false; 
   } 
   if(index > 1){ 
    clip2.enabled = false; 
   } 
   if(index > 2){ 
    clip3.enabled = false; 
   } 
   if(index > 3){ 
    clip4.enabled = false; 
   } 
   if(index > 4){ 
    clip5.enabled = false; 
   } 
   if(index > 5){ 
    clip6.enabled = false; 
   } 
   if(index > 6){ 
    clip7.enabled = false; 
   } 
   if(index > 7){ 
    clip8.enabled = false; 
   } 
   if(index > 8){ 
    clip9.enabled = false; 
   } 
   if(index > 9){ 
    clip10.enabled = false; 
   } 
    
   if(index == 10){ 
    
     
    //Alert.show('You have rated 10 clips, would you like to rate 10 more?', 
'Message'); 
     Alert.show("You have rated 10 clips, would you like to rate 10 
more?", "Finished!", 3, this, alertClickHandler); 
   } 
   
   
    
   channel.stop(); 
    
   //Reset the Slider values 
   Active_Passive.value = 5; 
   Postive_Negative.value = 5; 
    
   lab.text = "Audio Clip " + (index + 1); 
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  } 
  
         
            // Event handler function for displaying the selected Alert 
button. 
            private function alertClickHandler(event:CloseEvent):void { 
               if (event.detail==Alert.YES) 
           reloadpage(); 
               else 
                  currentState = "Finished"; 
            } 
             
             
             
//java to reload the page ************* 
private function reloadpage():void 
{ 
var ref:URLRequest = new 
URLRequest("javascript:location.reload(true)"); 
navigateToURL(ref, "_self"); 
} 
 
 
//************************************* 
         
 ]]> 
</mx:Script> 
 <mx:Canvas width="750" height="479" id="canvas1" horizontalCenter="0" 
verticalCenter="-36" backgroundColor="#201f20" backgroundAlpha="0.0" 
borderStyle="solid" cornerRadius="0" resizeEffect="Resize" 
borderThickness="0"> 
 
 <mx:Canvas x="0" y="-1" width="750" height="114.95" borderStyle="solid" 
cornerRadius="0" alpha="1.0" themeColor="#000000" backgroundColor="#a62023" 
id="canvas2" borderThickness="0" backgroundAlpha="1.0"> 
  <mx:Image x="20" y="7.95" source="MMILLogo4.png" id="image1"/> 
  <mx:Text x="435" y="43.9" text="Emotional Rating Tool" width="270" 
height="49.402557" fontSize="20" color="#ffffff" id="text5"/> 
 </mx:Canvas> 
 
 
  
 <mx:Canvas x="0" y="112.05" width="367" height="336.95" borderStyle="solid" 
cornerRadius="0" alpha="1.0" themeColor="#000000" backgroundColor="#d0d0d0" 
id="canvas0" borderThickness="0"> 
  <mx:Label x="33" y="23" id="lab" text="AUDIO CLIP ONE" width="157" 
height="26.9" fontSize="11" color="#020202" fontFamily="Verdana" 
fontWeight="bold"/> 
  <mx:SWFLoader x="33" y="67.9" source="bvsoundSpectrum.swf" width="71" 
height="121" id="swfloader3"/> 
  <mx:SWFLoader x="33" y="67.9" source="bvsoundSpectrum2.swf" width="71" 
height="121" autoLoad="true" scaleContent="true" id="swfloader2"/> 
  <mx:Button label="Play" color="#FFFFFF" width="58" fontSize="10" 
cornerRadius="13" id="playBtn"  click="startPlay(false);"  x="22.5" 
y="219.9" alpha="1.0" fillAlphas="[1.0, 1.0]" fillColors="[#aa1d21, 
#9e1b1f]" borderColor="#9b2d1a" themeColor="#A8311C" height="23"/> 
  <mx:Button x="22.5" y="286.95" label="1" id="clip1" cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
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fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="55.5" y="286.95" label="2" id="clip2"  cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="121.5" y="286.95" label="4" id="clip4"    cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="88.5" y="286.95" label="3" id="clip3"   cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="154.5" y="286.95" label="5" id="clip5"   cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="187.5" y="286.95" label="6" id="clip6"   cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="220.5" y="286.95" label="7" id="clip7"  cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="253.5" y="286.95" label="8" id="clip8"   cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="286.5" y="286.95" label="9" id="clip9"  cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
  <mx:Button x="319.5" y="286.95" label="10" id="clip10"   cornerRadius="0" 
borderColor="#D0D0D0" color="#ffffff" width="25" height="25" 
fillAlphas="[1.0, 1.0]" themeColor="#b3351e" fillColors="[#000000, 
#000000]"/> 
 </mx:Canvas> 
  
  
 
 
 <mx:Canvas x="366" y="112.05" width="384" height="336.95" 
borderStyle="solid" cornerRadius="0" alpha="1.0" themeColor="#000000" 
backgroundColor="#ffffff" id="canvas0" borderThickness="0"> 
  <mx:HSlider x="62.5" y="57.95" id="Active_Passive" minimum="0" maximum="10" 
value = "5" enabled="true" snapInterval=".5" change="sliderChange(event);" 
width="256"/> 
  <mx:HSlider x="62.5" y="137.95" id="Postive_Negative" minimum="0" 
maximum="10" value= "5" snapInterval=".5" change="sliderChange2(event);" 
width="256"/> 
  <mx:Text x="267.5" y="26.95" text="Active" width="48" id="text1" 
color="#000000" fontSize="12" fontFamily="Verdana" textAlign="right"/> 
  <mx:Text x="67.5" y="106.95" text="Negative" id="text2" color="#000000" 
fontSize="12" fontFamily="Verdana" width="69"/> 
  <mx:Text x="67.5" y="26.95" text="Passive" color="#000000" fontSize="12" 
id="text4" fontFamily="Verdana" width="69"/> 
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  <mx:Text x="267.5" y="106.95" text="Positive" color="#000000" fontSize="12" 
id="text3" fontFamily="Verdana"/> 
  <mx:ApplicationControlBar x="59.5" y="257.95" width="263" dock="false" 
cornerRadius="0" id="applicationcontrolbar1" fillColors="[#f1fffd, #fffefb]" 
fillAlphas="[0.0, 0.0]" height="38" color="#ffffff" alpha="1.0"> 
  </mx:ApplicationControlBar> 
  <mx:Button label="Do not rate" enabled="false" color="#ffffff" width="103" 
fontSize="12" id="NotrateBtn"  cornerRadius="15" click="rate(false);" 
alpha="1.0" fillAlphas="[1.0, 1.0]" fillColors="[#7d7d7d, #7e7e7e]" 
x="155.5" y="281.95" height="24"/> 
  <mx:Button label="Rate" enabled="false" color="#ffffff" width="80" 
fontSize="12" id="rateBtn"  cornerRadius="15" click="rate(true);" 
fillAlphas="[1.0, 1.0]" fillColors="[#000000, #000000]" 
borderColor="#ffffff" height="24" alpha="1.0" x="67.5" y="281.95"/> 
  
 </mx:Canvas> 
 <mx:Button label="Replay" color="#030303" width="80" fontSize="12" 
cornerRadius="15" id="rePlayBtn"  click="startPlay(true);" visible="false" 
x="134" y="352"/> 
 
 </mx:Canvas> 
  
</mx:Application> 
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Appendix C.  Consent Forms For Participants 

Taking Part In All MIP Experiments 

 

 

 

Research Participant Release Form 
Participant Name (in print): 

 

 

You have been asked to be a participant in ongoing speech research within the 
Cognition Speech and Audio Lab (CSAL) which is part of the Digital Media Centre 
(DMC) in the Dublin Institute of Technology (DIT). The team of researchers within 
the CSAL may want to use the recording which has been made of your voice for 
future research purposes and the collected data and findings may possibly feature in 
future research publications. As well as this the recording of your voice may also 
form part of a Speech Database/Corpus that will be used for further research by the 
CSAL and other academic third parties. 
 
The CSAL research team will endeavour the following: 

• To protect the welfare and dignity of the participant. 
• To respect the individual’s freedom to decline participation. 
• To maintain confidentiality of the research data. 
• To be responsible for maintaining ethical standards. 
• To NOT specifically identify individuals with their data unless it is necessary, 

and then only after the individual has given consent. 
• To take every precaution and make every effort to minimise potential risk to 

participants. 
• To only use the data supplied by the participant with their full consent. 

 

I herby give my consent to the CSAL research team in the DIT to use my voice 
recording and any data supplied by me on the accompanying form for research 
purposes and possible further publications: 
 
Name (block capitals): 
Date: 
 
Signature: 
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Research Participant Additional Information Form 
This form consists of brief questions that may be of relevance to the research being 

undertaken using your voice recordings. You can fill out as many or as little as you 

chose. 

 

Date of Birth: 

 

Gender: 

 

Nationality: 

 

First Language: 

 

Please list any other languages that you are fluent or proficient in: 

 

 

 

 

 

Do you suffer from any speech impediments? Yes   No   

 

Have you ever taken part in similar research before? Yes   No   

 

Details: 
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Appendix D.  Table Of Ratings Received For 

The Shipwreck MIP 

Rating_Count 
Count Frequency Percent Valid Percent Cumulative Percent 

7.00 2 1.1 1.1 1.1 
8.00 1 .6 .6 1.7 

10.00 2 1.1 1.1 2.8 
11.00 4 2.3 2.3 5.1 
12.00 2 1.1 1.1 6.2 
13.00 11 6.2 6.2 12.4 
14.00 12 6.8 6.8 19.2 
15.00 8 4.5 4.5 23.7 
16.00 10 5.6 5.6 29.4 
17.00 12 6.8 6.8 36.2 
18.00 11 6.2 6.2 42.4 
19.00 14 7.9 7.9 50.3 
20.00 9 5.1 5.1 55.4 
21.00 11 6.2 6.2 61.6 
22.00 11 6.2 6.2 67.8 
23.00 7 4.0 4.0 71.8 
24.00 6 3.4 3.4 75.1 
25.00 4 2.3 2.3 77.4 
26.00 8 4.5 4.5 81.9 
27.00 5 2.8 2.8 84.7 
28.00 7 4.0 4.0 88.7 
29.00 2 1.1 1.1 89.8 
30.00 2 1.1 1.1 91.0 
31.00 1 .6 .6 91.5 
33.00 1 .6 .6 92.1 
35.00 3 1.7 1.7 93.8 
36.00 2 1.1 1.1 94.9 
37.00 2 1.1 1.1 96.0 
42.00 2 1.1 1.1 97.2 
43.00 1 .6 .6 97.7 
44.00 2 1.1 1.1 98.9 
45.00 2 1.1 1.1 100.0 

Valid 

Total 177 100.0 100.0  
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Appendix E.  Table Of Median And IQR Values 

For All Assets On The Activation Dimension 
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Appendix F.  Median And IQR Values For All 

Assets on the Evaluation Dimension 
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Appendix G.  Cluster Analysis Tables For Assets 

With An IQR Less Than 2 On The Activation 

Dimension 

!"#$#%&'(&)*$+,'(+"$+,*'-.,'/&&'(&)*$+,#"0'1,.2+3),+*!

"#$%&'(!!

)! *! +! ,! -! .! /! 0! 1! )2! ))! )*! )+! ),! )-! ).! )/! )0! )1! *2! *)!

3'4567! 2! 8-! )! )8-! *! *8-! +! +8-! ,! ,8-! -! -8-! .! .8-! /! /8-! 0! 08-! 1! 18-! )2!

  

Iteration Historya 

Change in Cluster Centers Iteration 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 . . . . . . .000 . .000 . .00 .00 .00 .042 .056 .042 .00 . . . . 
dion0 

2 . . . . . . .00 . .00 . .00 .00 .00 .00 .00 .00 .00 . . . . 

 

Final Cluster Centers 

Cluster 
 

1 2 3 4 5 6 7 8 9 

1

0 11 12 13 14 15 16 17 

1

8 

1

9 

2

0 

2

1 

Media

n 

. . . . . . 3.0

0 

. 4.0

0 

. 5.0

0 

5.5

0 

6.0

0 

6.5

4 

7.0

6 

7.5

4 

8.0

0 

. . . . 

 

Number of Cases in each 

Cluster 

1 .000 

2 .000 

3 .000 

4 .000 

5 .000 

6 .000 

7 1.000 

8 .000 

9 2.000 

10 .000 

Cluste r 

11 1.000 

12 1.000 

13 4.000 

14 12.000 

15 9.000 

16 6.000 

17 3.000 

18 .000 

19 .000 

20 .000 

 

21 .000 

Valid 39.000 

Missing .000 
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Cluster Membership 

Case Number Audio_ID Cluster Distance 

1 40 7 .000 

2 46 14 .042 

3 53 13 .000 

4 69 17 .000 

5 72 16 .042 

6 77 14 .208 

7 78 14 .042 

8 92 15 .056 

9 95 15 .056 

10 97 14 .042 

11 98 16 .042 

12 103 14 .042 

13 106 17 .000 

14 107 16 .042 

15 108 16 .208 

16 117 13 .000 

17 132 15 .056 

18 138 11 .000 

19 144 15 .056 

dimension0 

20 157 14 .042 

21 158 15 .194 

22 162 14 .208 

23 169 9 .000 

24 174 12 .000 

25 175 15 .056 

26 184 13 .000 

27 185 14 .042 

28 190 16 .042 

29 197 15 .056 

30 203 14 .042 

31 206 15 .194 

32 210 14 .042 

33 221 9 .000 

34 223 13 .000 

35 225 15 .056 

36 226 17 .000 

37 238 14 .042 

38 240 14 .042 

 

39 241 16 .042 
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Distances between Final Cluster Centers 

Cluster 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 
 

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

2 . 
 

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

3 . . 
 

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

4 . . . 
 

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

5 . . . . 
 

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

6 . . . . . 
 

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

7 . . . . . . 
 

. 1.000 . 2.000 2.500 3.000 3.542 4.056 4.542 5.000 . . . . 

8 . . . . . . . 
 

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

9 . . . . . . 1.000 . 
 

. 1.000 1.500 2.000 2.542 3.056 3.542 4.000 . . . . 

10 . . . . . . . . . 
 

. . . . . . . . . . . 

11 . . . . . . 2.000 . 1.000 . 
 

.500 1.000 1.542 2.056 2.542 3.000 . . . . 

12 . . . . . . 2.500 . 1.500 . .500 
 

.500 1.042 1.556 2.042 2.500 . . . . 

13 . . . . . . 3.000 . 2.000 . 1.000 .500 
 

.542 1.056 1.542 2.000 . . . . 

14 . . . . . . 3.542 . 2.542 . 1.542 1.042 .542 
 

.514 1.000 1.458 . . . . 

15 . . . . . . 4.056 . 3.056 . 2.056 1.556 1.056 .514 
 

.486 .944 . . . . 

16 . . . . . . 4.542 . 3.542 . 2.542 2.042 1.542 1.000 .486 
 

.458 . . . . 

17 . . . . . . 5.000 . 4.000 . 3.000 2.500 2.000 1.458 .944 .458 
 

. . . . 

18 . . . . . . . . . . . . . . . . . 
 

. . . 

19 . . . . . . . . . . . . . . . . . . 
 

. . 

20 . . . . . . . . . . . . . . . . . . . 
 

. 

 

21 . . . . . . . . . . . . . . . . . . . . 
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Appendix H.  Cluster Analysis Tables For Assets 

With An IQR Less Than 2 On The Evaluation 

Dimension 

!"#$#%&'(&)*$+,'(+"$+,*'-.,'/&&'(&)*$+,#"0'1,.2+3),+*!

"#$%&'(!!

)! *! +! ,! -! .! /! 0! 1! )2! ))! )*! )+! ),! )-! ).! )/! )0! )1! *2! *)!

3'4567! 2! 8-! )! )8-! *! *8-! +! +8-! ,! ,8-! -! -8-! .! .8-! /! /8-! 0! 08-! 1! 18-! )2!

 

Iteration Historya 

Change in Cluster Centers Iteration 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 . . . . .125 .083 .000 .050 .042 .000 .045 .000 .063 .000 . .000 . . . . . 
 

2 . . . . .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 . .000 . . . . . 

 

Final Cluster Centers 

Cluster  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

Median . 2.13 2.58 3 3.55 4.04 4.5 5.05 5.5 6.06 6.5 . 7.5 . 

. 

Number of Cases in each 

Cluster 

1 .000 

2 .000 

3 .000 

4 .000 

5 2.000 

6 3.000 

7 2.000 

8 5.000 

9 6.000 

10 6.000 

Cluster 

11 11.000 

12 4.000 

13 8.000 

14 2.000 

15 .000 

16 3.000 

17 .000 

18 .000 

19 .000 

20 .000 

 

21 .000 

Valid 52.000 

Missing .000 
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Cluster Membership 

Case 

Number Audio_ID Cluster Distance 

1 30 13 .063 

2 31 12 .000 

3 43 11 .045 

4 46 13 .063 

5 47 11 .045 

6 50 13 .063 

7 51 13 .188 

8 61 11 .045 

9 63 12 .000 

10 64 8 .200 

11 69 16 .000 

12 72 16 .000 

13 74 13 .063 

14 82 14 .000 

15 96 13 .063 

16 104 13 .188 

17 105 12 .000 

18 107 16 .000 

19 112 10 .000 

20 120 14 .000 

21 125 11 .045 

22 134 13 .063 

23 135 9 .042 

24 137 11 .205 

25 138 11 .045 

26 160 11 .045 

dimension0 

27 169 5 .125 

28 170 9 .042 

29 172 10 .000 

30 179 6 .167 

31 181 8 .050 

32 184 10 .000 

33 190 8 .050 

34 193 9 .042 

35 196 10 .000 

36 200 11 .205 

37 201 7 .000 

38 202 11 .045 

39 203 9 .042 

40 209 5 .125 

41 211 10 .000 

42 213 8 .050 

43 219 12 .000 

44 221 11 .045 

45 222 10 .000 

46 225 9 .042 

47 226 6 .083 

48 227 6 .083 

49 237 9 .208 

50 238 11 .045 

51 240 8 .050 

 

52 242 7 .000 
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Distances between Final Cluster Centers 

Clust

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

1

5 16 

1

7 

1

8 

1

9 

2

0 

2

1 

1 
 

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

2 . 
 

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

3 . . 
 

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

4 . . . 
 

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

5 . . . .  .458 .875 1.42

5 

1.91

7 

2.37

5 

2.92

0 

3.37

5 

3.93

8 

4.37

5 

. 5.37

5 

. . . . . 

6 . . . . .458  .417 .967 1.45

8 

1.91

7 

2.46

2 

2.91

7 

3.47

9 

3.91

7 

. 4.91

7 

. . . . . 

7 . . . . .875 .417  .550 1.04

2 

1.50

0 

2.04

5 

2.50

0 

3.06

3 

3.50

0 

. 4.50

0 

. . . . . 

8 . . . . 1.42

5 

.967 .550  .492 .950 1.49

5 

1.95

0 

2.51

3 

2.95

0 

. 3.95

0 

. . . . . 

9 . . . . 1.91

7 

1.45

8 

1.04

2 

.492  .458 1.00

4 

1.45

8 

2.02

1 

2.45

8 

. 3.45

8 

. . . . . 

10 . . . . 2.37

5 

1.91

7 

1.50

0 

.950 .458  .545 1.00

0 

1.56

3 

2.00

0 

. 3.00

0 

. . . . . 

11 . . . . 2.92

0 

2.46

2 

2.04

5 

1.49

5 

1.00

4 

.545  .455 1.01

7 

1.45

5 

. 2.45

5 

. . . . . 

12 . . . . 3.37

5 

2.91

7 

2.50

0 

1.95

0 

1.45

8 

1.00

0 

.455  .563 1.00

0 

. 2.00

0 

. . . . . 

13 . . . . 3.93

8 

3.47

9 

3.06

3 

2.51

3 

2.02

1 

1.56

3 

1.01

7 

.563  .438 . 1.43
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Appendix I.  PRAAT Script Used For The 

Acoustic Analysis Of Emotional Speech Assets 

  

Custom PRAAT script written to carry out a comprehensive batch analysis of 

emotional speech assets. 

 
#---------------------------------------------------------------------------
--# 
# This script was created by Brian Vaughan (brian.vaughan AT dit.ie)          
# 
# April 2010. Use it as you wish but if you do use it in a larger script of   
#  #your own please acknowledge its source            #Its fairly simple & 
automates a lot of analysis I needed         # 
#for my PhD Research                 # 
#---------------------------------------------------------------------------
--# 
 
#Loads all .wav sounds from directory 
 
Create Strings as file list... list *.wav 
numberOfFiles = Get number of strings 
 
for ifile to numberOfFiles 
   select Strings list 
   fileName$ = Get string... ifile 
   Read from file... 'fileName$' 
endfor 
 
#Loops through all the files loaded 
 
i=2 
 
while i< numberOfFiles+2 
select i 
 
 
#This runs the pitch analysis on the slected sound 
 
mySound = selected("Sound") 
 
#This gets the name of the sound file that is currently selected 
object_name$ = selected$ ("Sound") 
 
#This creates a directory with the file name appended to it 
createDirectory ("Analysis_Files For Asset  'object_name$'") 
 
 
#***************************************************************************
********** 
 
To Pitch... 0 75 600 
 
#This gets the 25th and 7th quantiles as they ensure no pitch calculation 
#errors due to large incorrect pitch calculations. Many thanks to Daniel 
Hirst #on the PRAAT users group for this. 
 
q1 = Get quantile... 0 0 0.25 Hertz 
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q3 = Get quantile... 0 0 0.75 Hertz 
Remove 
select mySound 
To Pitch... 0 q1*0.75 q3*1.5 
#***************************************************************************
********** 
#This gets the autocorrelated pitch, better for intonation research 
 
#mySound = selected("Sound") 
#select mySound 
#To Pitch... 0 75 600 
#q1 = Get quantile... 0 0 0.25 Hertz 
#q3 = Get quantile... 0 0 0.75 Hertz 
#Remove 
#select mySound 
#To Pitch (ac)... 0 q1*0.75 15 no 0.03 0.45 0.01 0.35 0.14 q3*1.5 
 
#This selects a decent size window in the drawing window and draws the pitch 
contour to it 
Select outer viewport... 0 12 0 6 
Red 
Erase all 
Draw... 0 0 0 q3*1.5 yes 
Marks left every... 1 20 yes yes yes 
Marks bottom every... 1 0.1 yes yes yes 
Draw inner box 
 
#This writes the graphic to a pdf file 
Write to PDF file... Analysis_Files For Asset  
'object_name$'/Pitch_Contour_File 'object_name$'.pdf 
Erase all 
 
Draw logarithmic... 0 0 q1*0.75 q3*1.5 yes 
Marks bottom every... 1 0.1 yes yes yes 
Draw inner box 
Write to PDF file... Analysis_Files For Asset  
'object_name$'/Pitch_Hert(Log)Contour_File 'object_name$'.pdf 
Erase all 
 
Draw semitones... 0 0 -12 30 yes 
 
Marks left every...  1 2.5 yes yes yes 
Marks bottom every... 1 0.1 yes yes yes 
Draw inner box 
Write to PDF file... Analysis_Files For Asset  
'object_name$'/Pitch_Contour_Semitones__File 'object_name$'.pdf 
Erase all 
 
#This section gets the min, max, mean, median and 25th and 75th quartile 
values  
 
 
pitchmin=Get minimum... 0 0 Hertz Parabolic 
pitchmax=Get maximum... 0 0 Hertz Parabolic 
pitchmean=Get mean... 0 0 Hertz 
pitchstnddev=Get standard deviation... 0 0 Hertz 
pitchmedian=Get quantile... 0 0 0.5 Hertz 
pitch1stquant=Get quantile... 0 0 0.25 Hertz 
pitch3rdquant=Get quantile... 0 0 0.75 Hertz 
pitchrange=pitchmax-pitchmin 
pitchiqr=pitch3rdquant-pitch1stquant 
 
#Gets the pitch values as semitones and the hertz(Log) value 
#This is equivilant to converting to semtiones and converting back to Hertz. 
 
semitonemin=Get minimum... 0 0 "semitones re 1 Hz" Parabolic 
semitonemax=Get maximum... 0 0 "semitones re 1 Hz" Parabolic 
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semitonemedian= Get quantile... 0 0 0.5 semitones re 1 Hz 
semitone1stquant= Get quantile... 0 0 0.25 semitones re 1 Hz 
semitone3rdquant= Get quantile... 0 0 0.75 semitones re 1 Hz 
semitoneIQR=semitone3rdquant-semitone1stquant 
semitonerange=semitonemax-semitonemin 
 
semitonemean=Get mean... 0 0 semitones re 1 Hz 
semitonestnddev=Get standard deviation... 0 0 semitones 
 
#––––– 
hlogmin=Get minimum... 0 0 "Hertz (logarithmic)" Parabolic 
hlogmax=Get maximum... 0 0 "Hertz (logarithmic)" Parabolic 
 
hlogmean= Get mean... 0 0 Hertz (logarithmic) 
hlogmedian= Get quantile... 0 0 0.5 Hertz (logarithmic) 
hlog1stquant= Get quantile... 0 0 0.25 Hertz (logarithmic) 
hlog3rdquant= Get quantile... 0 0 0.75 Hertz (logarithmic) 
hlogIQR=hlog3rdquant-hlog1stquant 
hlogrange=hlogmax-hlogmin 
 
#Slope values in Hertz and Semitones 
 
slope=Get mean absolute slope... Hertz 
semitoneslope=Get mean absolute slope... Semitones 
semitoneslopenooctave=Get slope without octave jumps 
 
 
#---------------------------------------------------------------------------
------- 
#this carries out the Intensity analysis with the minimum range value set to 
50 
 
select mySound 
rms = Get root-mean-square... 0 0 
select mySound 
To Intensity... 50 0 yes 
Select outer viewport... 0 12 0 6 
Blue 
Draw... 0 0 0 0 yes 
Marks left every... 1 2 yes yes yes 
Marks bottom every... 1 0.1 yes yes yes 
Draw inner box 
 
#This rites the graphic to a pdf file 
Write to PDF file... Analysis_Files For Asset  
'object_name$'/Intensity_Contour_File 'object_name$'.pdf 
Erase all 
 
intensitymin=Get minimum... 0 0 Parabolic 
intensitymax=Get maximum... 0 0 Parabolic 
intensitymean=Get mean... 0 0 energy 
intensitystddev=Get standard deviation... 0 0 
intensitymedian=Get quantile... 0 0 0.5 
intensity1stquant=Get quantile... 0 0 0.25 
intensity3rdquant=Get quantile... 0 0 0.75 
intensityrange=intensitymax-intensitymin 
intensityiqr=intensity3rdquant-intensity1stquant 
 
#---------------------------------------------------------------------------
------- 
#This gives a measure of spectral energy  
 
select mySound 
To Spectrum... yes 
Select outer viewport... 0 12 0 6 
Red 
Erase all 
Draw... 0 0 0 0 yes 
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Marks left every... 1 5 yes yes yes 
Marks bottom every... 1 1000 yes yes yes 
Draw inner box 
 
Write to PDF file... Analysis_Files For Asset  'object_name$'/Sound_Spectrum 
'object_name$'.pdf 
 
spectralgravitycentre=Get centre of gravity... 2 
 
spectralstnddev=Get standard deviation... 2 
 
#---------------------------------------------------------------------------
------- 
#This gets the point process for jitter and shimmer measurements 
select mySound 
To PointProcess (periodic, cc)... 75 600 
Get jitter (local)... 0 0 0.0001 0.02 1.3 
 
select mySound 
plus PointProcess 'object_name$' 
Get shimmer (local)... 0 0 0.0001 0.02 1.3 1.6 
 
select mySound 
plus PointProcess 'object_name$' 
plus Pitch 'object_name$' 
Voice report... 0 0 75 600 1.3 1.6 0.03 0.45 
 
filedelete Analysis_Files For Asset  'object_name$'/ Voice Report For 
'object_name$'.txt 
fappendinfo Analysis_Files For Asset  'object_name$'/ Voice Report For 
'object_name$'.txt 
 
 
#---------------------------------------------------------------------------
------- 
 
#---------------------------------------------------------------------------
------- 
# This gets the Long Term Spectral Energy measurement (LTAS) 
select mySound 
To Ltas... 500 
 
Select outer viewport... 0 12 0 6 
Erase all 
Draw... 0 0 -20 80 yes Bars 
Red 
Marks left every... 1 5 yes yes yes 
Marks bottom every... 1 1000 yes yes yes 
 
Write to PDF file... Analysis_Files For Asset  
'object_name$'/Sound_LTAS_'object_name$'.pdf 
 
#---------------------------------------------------------------------------
------- 
#This creates a spectrogram and saves it to file 
 
select mySound 
To Spectrogram... 0.005 5000 0.002 20 Gaussian 
 
Select outer viewport... 0 12 0 6 
Erase all 
Paint... 0 0 0 0 100 yes 50 6 0 yes 
Marks left every...  1 500 yes yes yes 
Marks bottom every...  1 0.1 yes yes yes 
Draw inner box 
 
Write to PDF file... Analysis_Files For Asset  
'object_name$'/Spectrogram_'object_name$'.pdf 
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#---------------------------------------------------------------------------
------- 
#This writes another spectrogram but with the pitch and intensity contours 
drawn on it also. 
 
#THSI IS POINTLESS AS THE SCALES FOR THE DIFFERENT MEASUREMENTS DO NOT MATCH 
# I have left it in but commented it out 
 
#select mySound 
#To Spectrogram... 0.005 5000 0.002 20 Gaussian 
 
#Select outer viewport... 0 12 0 6 
#Erase all 
#Paint... 0 0 0 0 100 yes 50 6 0 yes 
#Marks left every...  1 500 yes yes yes 
#Marks bottom every...  1 0.1 yes yes yes 
#Draw inner box 
 
#Write to PDF file... Analysis_Files For Asset  
'object_name$'/Spectrogram_'object_name$'.pdf 
 
#Red 
#select Pitch 'object_name$' 
#Draw... 0 0 0 q3*1.5 yes 
#Blue 
#select Intensity 'object_name$' 
#Draw... 0 0 0 0 yes 
 
 
#Write to PDF file... Analysis_Files For Asset  
'object_name$'/Spectrogram_Intensity)Pitch_Contours'object_name$'.pdf 
 
#---------------------------------------------------------------------------
------- 
#This writes the pitch values to the text file 
 
clearinfo 
printline Pitch Info for 'object_name$': 
printline __________________________________________ 
printline Minimum  Pitch  'tab$' 'tab$' Maximum Pitch  'tab$'   Pitch Range  
printline 'pitchmin'   'tab$' 'pitchmax'   'tab$' 'tab$' 'pitchrange'  
printline    
printline Pitch Mean  'tab$' 'tab$'  'tab$' Pitch Median  
printline 'pitchmean' Hz   'tab$' 'pitchmedian' Hz  
printline     
printline 25th Percentile  'tab$'  'tab$' 75th Percentile  
printline 'pitch1stquant' Hz  'tab$'   'pitch3rdquant' Hz  
printline     
printline Pitch Stnd. Dev.  'tab$'   Pitch IQR  
printline 'pitchstnddev'  Hz 'tab$'   'pitchiqr' Hz  
printline      
printline  __________________________________________ 
printline Semitone values 
printline    
printline  Semitone min 'tab$' Semitone max 'tab$'        Semitone Range 
printline  'semitonemin' st 'tab$' 'semitonemax' 'tab$' 'semitonerange' 
printline     
printline Semitone Mean 'tab$' Semitone Median 
printline 'semitonemean' st 'tab$'  'semitonemedian' 
printline    
printline Semitone 25th percentile 'tab$' Semitone 75th percentile 
printline 'semitone1stquant' 'tab$'    'semitone3rdquant' 
printline    
printline Semitone Stand. Dev 'tab$' Semitone IQR 
printline 'semitonestnddev' 'tab$' 'semitoneIQR' 
printline    
printline __________________________________________ 
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printline Slope information 
printline     
printline Mean Slope in Hertz 
printline  'slope' Hz/s 
printline Mean Slope in Semitones 
printline 
printline 'semitoneslope' semitones/s 
printline 
printline Semitone slope without Octave jumps 
printline 'semitoneslopenooctave' semitones/s 
printline __________________________________________ 
printline    
printline Hertz(Logarithmic) Values: equivalent to calculating semitone 
values and converting back to Hertz 
printline    
printline Hertz(log) min 'tab$' Hertz(log) max 'tab$'        Hertz(log) 
Range 
printline 'hlogmin' 'tab$' 'hlogmax' 'tab$'    'hlogrange' 
printline    
printline Hert(log) Mean 'tab$' Hertz(log) Median 
printline 'hlogmean' 'tab$' 'hlogmedian' 
printline    
printline Hertz(log) 25th percentile 'tab$' Hertz(log) 75th Percentile 
printline 'hlog1stquant' 'tab$'        'hlog3rdquant' 
printline    
printline Hertz(log) IQR 
printline 'hlogIQR' 
printline    
printline __________________________________________ 
 
#This writes Intensity values to an info window to be saved as a file. 
 
printline     
printline Intensity Info 'object_name$': 
printline __________________________________________ 
printline Minimum  Intensity  'tab$' 'tab$' Maximum Intensity  'tab$'    
Intensity Range  
printline 'intensitymin' dB 'tab$' 'intensitymax' dB 'tab$'    
'intensityrange' dB 
printline    
printline Intensity Mean   'tab$' 'tab$'  'tab$' Intensity Median  
printline 'intensitymean' dB 'tab$' 'intensitymedian' dB 
printline     
printline 25th Percentile  'tab$' 'tab$' 75th Percentile  
printline 'intensity1stquant' dB 'tab$' 'intensity3rdquant' dB 
printline      
printline Intensity Stnd. Dev  'tab$' 'tab$'  Intensity IQR  
printline 'intensitystddev' dB 'tab$' 'intensityiqr' dB 
printline __________________________________________ 
printline  
printline Root Mean Square Energy 
printline 'rms' 
printline   
printline __________________________________________ 
 
 
#This writes the spectral centre of gravity to the file 
 
printline    
printline Spectral energy Info for 'object_name$': 
printline ___________________________________________ 
printline  Centre of Gravity  'tab$'  Spectral Standard Deviation  
printline 'spectralgravitycentre' Hz 'tab$' 'spectralstnddev' hZ 
printline ___________________________________________ 
 
#This deselects the sound object. Probably not necessary but  
#we are done with it so its just to be safe to avoid errors. 
minus Sound 'object_name$' 
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#This deletes the file in the subfolder so a new one can be written. 
filedelete Analysis_Files For Asset  'object_name$'/ 
Acoustic_Info_for_Asset'object_name$'.txt 
 
 
 
fappendinfo Analysis_Files For Asset  'object_name$'/ 
Acoustic_Info_for_Asset'object_name$'.txt 
 
 
select mySound 
Write to AIFF file... Analysis_Files For Asset  
'object_name$'/'object_name$'.aiff 
 
 
i=i+1 
 
endwhile 
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Appendix J.  PRAAT Script Used For The 

Extraction Of Syllable Nuclei From Speech 

Assets For Calculating Speech Rate 
 

########################################################################### 
#                                                                         # 
#  Praat Script Syllable Nuclei                                           # 
#  Copyright (C) 2008  Nivja de Jong and Ton Wempe                        # 
#                                                                         # 
#    This program is free software: you can redistribute it and/or modify # 
#    it under the terms of the GNU General Public License as published by # 
#    the Free Software Foundation, either version 3 of the License, or    # 
#    (at your option) any later version.                                  # 
#                                                                         # 
#    This program is distributed in the hope that it will be useful,      # 
#    but WITHOUT ANY WARRANTY; without even the implied warranty of       # 
#    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the        # 
#    GNU General Public License for more details.                         # 
#                                                                         # 
#    You should have received a copy of the GNU General Public License    # 
#    along with this program.  If not, see http://www.gnu.org/licenses/   # 
#                                                                         # 
########################################################################### 
 

# counts syllables of all sound utterances in a directory 
# NB unstressed syllables are sometimes overlooked 
# NB filter sounds that are quite noisy beforehand 
# NB use Ignorance Level/Intensity Median (dB) = 0 for unfiltered sounds,  
#    use 2 for filtered sounds 
# NB use Minimum dip between peaks (dB) = 2 for unfiltered sounds, 
#    use 4 for filtered sounds 

 
form Counting Syllables in Sound Utterances 
   real Ignorance_Level/Intensity_Median_(dB) 0 or 2 
   positive Max_number_of_syllables_per_Sound 700 
   real Minimum_dip_between_peaks_(dB) 2 or 4 
   boolean display_name yes 
   sentence directory C:\directorywithsoundfiles 
endform 

  

# shorten variables 
iglevel = 'ignorance_Level/Intensity_Median' 
maxsyl = 'max_number_of_syllables_per_Sound' 
mindip = 'minimum_dip_between_peaks' 

  

Create Strings as file list... list 'directory$'\*.wav 
numberOfFiles = Get number of strings 
for ifile to numberOfFiles 
   select Strings list 
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   fileName$ = Get string... ifile 
   Read from file... 'directory$'\'fileName$' 

 
   sr = Get sample rate 
   # stay some distance from nyquist 
   bw = sr * 0.45 

 
   obj$ = selected$("Sound") 
   originaldur = Get total duration 

 
   Subtract mean 

 
   # Use intensity to get threshold 
   To Intensity... 50 0 yes 
   start = Get time from frame number... 1 
   nframes = Get number of frames 
   end = Get time from frame number... 'nframes' 

 
   # estimate noise floor 
   minint = Get minimum... 0 0 Parabolic 

 
   # estimate noise max 
   maxint = Get maximum... 0 0 Parabolic 

 
   #get median of Intensity: limits influence of high peaks 
   medint = Get quantile... 0 0 0.5 
   # estimate Intensity threshold 
   threshold = medint + iglevel 
   if threshold < minint 
       threshold = minint 
   endif 

 
   Down to Matrix 
   # Convert intensity to sound 
   To Sound (slice)... 1 
   Rename... int 

 
   intdur = Get finishing time 
   intmax = Get maximum... 0 0 Parabolic 

 
   # estimate peak positions (all peaks) 
   To PointProcess (extrema)... Left yes no Sinc70 

 
   numpeaks = Get number of points 

 
   # fill array with time points 
   for i from 1 to numpeaks 
       t'i' = Get time from index... 'i' 
   endfor  
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   # fill array with intensity values 
   select Sound int 
   peakcount = 0 
   for i from 1 to numpeaks 
       value = Get value at time... t'i' Cubic 
       if value > threshold 
             peakcount += 1 
             int'peakcount' = value 
             timepeaks'peakcount' = t'i' 
       endif 
   endfor 

 
   # fill array with valid peaks: only intensity values if preceding  
   # dip in intensity is greater than mindip 
   select Intensity 'obj$' 
   validpeakcount = 0 
   precedingtime = timepeaks1 
   precedingint = int1 
   for p to peakcount-1 
      following = p + 1 
      followingtime = timepeaks'following' 
      dip = Get minimum... 'precedingtime' 'followingtime' None 
      diffint = abs(precedingint - dip) 
      if diffint > mindip 
         validpeakcount += 1 
         validtime'validpeakcount' = timepeaks'p' 
         precedingtime = timepeaks'following' 
         precedingint = Get value at time... timepeaks'following' Cubic 
      endif 
   endfor 

 
   # Look for only voiced parts 
   select Sound 'obj$' 
   To Pitch (ac)... 0.02 30 4 no 0.03 0.25 0.01 0.35 0.25 450 

 
   voicedcount = 0 
   for i from 1 to validpeakcount 
      querytime = validtime'i' 

 
      value = Get value at time... 'querytime' Hertz Linear 

 
      if value <> undefined 
         voicedcount = voicedcount + 1 
         voicedpeak'voicedcount' = validtime'i' 
      endif 
   endfor 

 
   # stop if too many syllables are found 
   if voicedcount > maxsyl 
       pause 'obj$': Number of syllabes exceeds 'maxsyl'! 
       exit 
   endif 
    
   # calculate time correction due to shift in time for Sound object versus 
   # intensity object 
   timecorrection = originaldur/intdur 
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   # Insert voiced peaks in second Tier 
   select Sound 'obj$' 
   To TextGrid... "syllables" syllables 
   for i from 1 to voicedcount 
       position = voicedpeak'i' * timecorrection 
       Insert point... 1 position 'i' 
   endfor 

 
   # write textgrid to textfile 
   Write to text file... 'directory$'\'obj$'.syllables.TextGrid 

 
   # clean up before next sound file is opened 
   select all 
   minus Strings list 
   Remove 

 
endfor 
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Appendix K.  Reports For The Spearman’s Rank 

Correlation Procedure For The Activation  

Dimension With Trend Line Scatter Plots 

 

Median pitch 

Correlations 

 
Cluster_Value Median_Pitch 

Correlation Coefficient 1.000 .750* 

Sig. (2-tailed) . .020 

Cluster_Value 

N 9 9 

Correlation Coefficient .750* 1.000 

Sig. (2-tailed) .020 . 

Spearman's rho 

Median_Pitch 

N 9 9 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Median pitch in semitones 

Correlations 

 
Cluster_Value Pitch_ST 

Correlation Coefficient 1.000 .750* 

Sig. (2-tailed) . .020 

Cluster_Value 

N 9 9 

Correlation Coefficient .750* 1.000 

Sig. (2-tailed) .020 . 

Spearman's rho 

Pitch_ST 

N 9 9 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Pitch range 

Correlations 

 
Cluster_Value Pitch_Range 

Correlation Coefficient 1.000 .850** 

Sig. (2-tailed) . .004 

Cluster_Value 

N 9 9 

Correlation Coefficient .850** 1.000 

Sig. (2-tailed) .004 . 

Spearman's rho 

Pitch_Range 

N 9 9 

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

 

 

 
 

 

 

 



Appendix K 

 281 

Pitch range in semitones 

Correlations 

 
Cluster_Value 

Pitch_Range_S

T 

Correlation Coefficient 1.000 .300 

Sig. (2-tailed) . .433 

Cluster_Value 

N  

9 

9 

Correlation Coefficient .300 1.000 

Sig. (2-tailed) .433 . 

Spearman's rho 

Pitch_Range_ST 

N 9 9 
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Median intensity 

Correlations 

 

 
Cluster_Value Intensity 

Correlation Coefficient 1.000 -.700* 

Sig. (2-tailed) . .036 

Cluster_Value 

N 9 9 

Correlation Coefficient -.700* 1.000 

Sig. (2-tailed) .036 . 

Spearman's rho 

Intensity 

N 9 9 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Intensity range 

Correlations 

 
Cluster_Value Intensity_Range 

Correlation Coefficient 1.000 .667* 

Sig. (2-tailed) . .050 

Cluster_Value 

N 9 9 

Correlation Coefficient .667* 1.000 

Sig. (2-tailed) .050 . 

Spearman's rho 

Intensity_Range 

N 9 9 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Centre of gravity 

Correlations 

 
Cluster_Value 

Centre_of_Grav

ity 

Correlation Coefficient 1.000 .900** 

Sig. (2-tailed) . .001 

Cluster_Value 

N 9 9 

Correlation Coefficient .900** 1.000 

Sig. (2-tailed) .001 . 

Spearman's rho 

Centre_of_Gravity 

N 9 9 

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

Correlations 

 
Cluster_Value Slope 

Correlation Coefficient 1.000 .817** 

Sig. (2-tailed) . .007 

Cluster_Value 

N 9 9 

Correlation Coefficient .817** 1.000 

Sig. (2-tailed) .007 . 

Spearman's rho 

Slope 

N 9 9 

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

Correlations 

 
Cluster_Value Speech_Rate 

Correlation Coefficient 1.000 .533 

Sig. (2-tailed) . .139 

Cluster_Value 

N 9 9 

Correlation Coefficient .533 1.000 

Sig. (2-tailed) .139 . 

Spearman's rho 

Speech_Rate 

N 9 9 
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Jitter 

Correlations 

 
Cluster_Value Jitter 

Correlation Coefficient 1.000 -.350 

Sig. (2-tailed) . .356 

Cluster_Value 

N 9 9 

Correlation Coefficient -.350 1.000 

Sig. (2-tailed) .356 . 

Spearman's rho 

Jitter 

N 9 9 
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Shimmer 

Correlations 

 
Cluster_Value Shimmer 

Correlation Coefficient 1.000 .033 

Sig. (2-tailed) . .932 

Cluster_Value 

N 9 9 

Correlation Coefficient .033 1.000 

Sig. (2-tailed) .932 . 

Spearman's rho 

Shimmer 

N 9 9 
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Intensity minimum and maximum 

Correlations 

 
Cluster_Value Intensity_Min 

Correlation Coefficient 1.000 -.750* 

Sig. (2-tailed) . .020 

Cluster_Value 

N 9 9 

Correlation Coefficient -.750* 1.000 

Sig. (2-tailed) .020 . 

Spearman's rho 

Intensity_Min 

N 9 9 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Correlations 

 
Cluster_Value Intensity_Max 

Correlation Coefficient 1.000 .333 

Sig. (2-tailed) . .381 

Cluster_Value 

N 9 9 

Correlation Coefficient .333 1.000 

Sig. (2-tailed) .381 . 

Spearman's rho 

Intensity_Max 

N 9 9 
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Appendix L.  Reports For The Spearman’s Rank 

Correlation Procedure For The Evaluation 

Dimension With Trend Line Scatter Plots 

 

Median pitch 

Correlations 

 
Cluster_Value Median_Pitch 

Correlation Coefficient 1.000 -.155 

Sig. (2-tailed) . .650 

Cluster_Value 

N 11 11 

Correlation Coefficient -.155 1.000 

Sig. (2-tailed) .650 . 

Spearman's rho 

Median_Pitch 

N 11 11 

 

 



Appendix L 

 

 291 

Median pitch in semitones 

Correlations 

 
Cluster_Value Pitch_ST 

Correlation Coefficient 1.000 -.145 

Sig. (2-tailed) . .670 

Cluster_Value 

N 11 11 

Correlation Coefficient -.145 1.000 

Sig. (2-tailed) .670 . 

Spearman's rho 

Pitch_ST 

N 11 11 
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Pitch range 

Correlations 

 
Cluster_Value Pitch_Range 

Correlation Coefficient 1.000 -.482 

Sig. (2-tailed) . .133 

Cluster_Value 

N 11 11 

Correlation Coefficient -.482 1.000 

Sig. (2-tailed) .133 . 

Spearman's rho 

Pitch_Range 

N 11 11 
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Pitch range in semitones 

Correlations 

 
Cluster_Value 

Pitch_Range_S

T 

Correlation Coefficient 1.000 -.400 

Sig. (2-tailed) . .223 

Cluster_Value 

N 11 11 

Correlation Coefficient -.400 1.000 

Sig. (2-tailed) .223 . 

Spearman's rho 

Pitch_Range_ST 

N 11 11 
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Intensity 

Correlations 

 
Cluster_Value Intensity 

Correlation Coefficient 1.000 .155 

Sig. (2-tailed) . .650 

Cluster_Value 

N 11 11 

Correlation Coefficient .155 1.000 

Sig. (2-tailed) .650 . 

Spearman's rho 

Intensity 

N 11 11 
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Intensity range 

Correlations 

 
Cluster_Value Intensity_Range 

Correlation Coefficient 1.000 .173 

Sig. (2-tailed) . .612 

Cluster_Value 

N 11 11 

Correlation Coefficient .173 1.000 

Sig. (2-tailed) .612 . 

Spearman's rho 

Intensity_Range 

N 11 11 
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Centre of gravity 

Correlations 

 
Cluster_Value 

Centre_of_Grav

ity 

Correlation Coefficient 1.000 -.191 

Sig. (2-tailed) . .574 

Cluster_Value 

N 11 11 

Correlation Coefficient -.191 1.000 

Sig. (2-tailed) .574 . 

Spearman's rho 

Centre_of_Gravity 

N 11 11 
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Spectral slope 

Correlations 

 
Cluster_Value Slope 

Correlation Coefficient 1.000 .227 

Sig. (2-tailed) . .502 

Cluster_Value 

N 11 11 

Correlation Coefficient .227 1.000 

Sig. (2-tailed) .502 . 

Spearman's rho 

Slope 

N 11 11 

 

 

 
 

 

 

 



Appendix L 

 

 298 

Speech rate 

Correlations 

 
Cluster_Value Speech_Rate 

Correlation Coefficient 1.000 .255 

Sig. (2-tailed) . .450 

Cluster_Value 

N 11 11 

Correlation Coefficient .255 1.000 

Sig. (2-tailed) .450 . 

Spearman's rho 

Speech_Rate 

N 11 11 
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Jitter 

Correlations 

 
Cluster_Value Jitter 

Correlation Coefficient 1.000 -.055 

Sig. (2-tailed) . .873 

Cluster_Value 

N 11 11 

Correlation Coefficient -.055 1.000 

Sig. (2-tailed) .873 . 

Spearman's rho 

Jitter 

N 11 11 
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Shimmer 

Correlations 

 
Cluster_Value Shimmer 

Correlation Coefficient 1.000 -.091 

Sig. (2-tailed) . .790 

Cluster_Value 

N 11 11 

Correlation Coefficient -.091 1.000 

Sig. (2-tailed) .790 . 

Spearman's rho 

Shimmer 

N 11 11 

 

 

 

 
 
 
 
 
 


