Additional Information – 4th day

Thresholds for Missing Values in Pairwise?

QUICK CLUSTER
1 valid value per case is sufficient

CLUSTAN

1 valid value per case is sufficient

ALMO


threshold can be defined

Example (see threshold.sps)

data list free/x1 to x10.

begin data.

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 0

1 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

1 1 0 0 0 0 0 0 0 0

1 1 1 0 0 0 0 0 0 0

2 2 2 2 2 2 2 2 2 2

end data.

recode x1 to x10 (0=sysmis).

execute.

quick cluster x1 to x2

   /missing = pairwise

   /criteria = cluster (2)

   /print cluster initial.

	SPSS
	CLUSTAN

	Case Number
	Cluster
	Distance
	Case
	Cluster
	Nearest

	1
	1
	,000
	1
	1
	0,167

	2
	1
	,000
	2
	1
	0,130

	3
	1
	,000
	3
	1
	0,033

	4
	,
	,
	4
	1
	Missing

	5
	1
	,000
	5
	1
	0,042

	6
	1
	,000
	6
	1
	0,056

	7
	2
	,000
	7
	1
	0,688


ALMO (KW_SCHWELLE = 0.70;)  (see threshold.alm)

Clusterzugehoerigkeit der Objekte(Datensaetze):  

( -1 = wegen Kein_Wert eliminiert)      

 Objekt   Clustererzu-   quadrierte Distanz    standardisierte.

          gehoerigkeit   zum Clusterzentrum    mittlere Entfern.

----------------------------------------------------------------

      1           1              0.00            0.00 

      2           1              0.00            0.00 

      3          -1             -1.00           -1.00 

      4          -1             -1.00           -1.00 

      5          -1             -1.00           -1.00 

      6           1              0.00            0.00 

      7           2              0.00            0.00

Weighting variables in CLUSTAN?

Problem: You want to eliminate one variable from the analysis.

Strategy: 

· Delete variable in SPSS and transform the data again

· Give variable a weight of 0 in CLUSTAN

Example

Data Matrix

1 1 1 1

1 1 1 5

2 2 2 5

Squared Euclidean Distances with X4
Case
1
2
3

1
0,0000

2
4,0000
0,0000

3
4,7500
0,7500
0,0000

Squared Euclidean Distances with X4
Case
1
2
3

1
0,0000

2
0,0000
0,0000

3
1,0000
1,0000
0,0000

Standardized Values or t-value?

Background: Clustan reports the stand. value (=deviate) and a t value for Mojena I.

"(...) Select group level corresponding to the first stage j, j=1, ..., N-2 satisfying
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 represents the value of the criterion in stage j+1; k is the standard deviate; 
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 and 
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 are, respectively, the mean and unbiased standard deviation of the 
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 distribution.

(...)

If no value for 
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 satisfies the above inequality, then the decision maker must choose: ... (b= the stage j for which the stage j+1 yields to largest standard deviate (...)

(...)

5. In terms of the predicted number of clusters, values of k in the range 2.75 to 3.50 gave the best results. (...)".

Mojena (1977: 359-361)

Consequences:
(1.) The decision rule is:
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k should be in the range between 2.75 to 3.50. The expression on the left side is the standardized level. Therefore, the standardized level or the deviate (=CLUSTAN) should be larger than 2.75 to 3.50.

(2.) The recomputation of test statistic for the truncated tree is problematic. Truncate the dendrogramme after you have analysed Mojena I.

Validation  of Clusters

	aspect
	criteria
	test statistic in k-means (a)

	intern
	high homogeneity
	variance within WSS or WSS/TSS, 

WSS(k) and/or 

some derived measure based on WSS or WSS(k)

	
	good separation
	variance between BSS or BSS/TSS, 

distances between clusters

	
	good model fit
	explained variance

	relative
	better than the null model
	explained variance, Beales' F value,

(interpretability) 

	
	better than other models
	PRE, F-Max, Beales' F value,

(interpretability)

	external
	confirmation of hypothesis that include cluster membership as one variable and a further variable, not used to classify the cases
	crosstabulation, regression, anova, logistic regression, ...


(a) You can also use some test statistics of hierarchical methods

Example:

H5: Not integrated juveniles have an higher proportion of males. They more likely to be immigrants.
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Explained Variance in CLUSTAN

Example

X1
X2



SEUCLID(X,C)/m 

2 
3



1 / 2 = 0.5

2 
1



1 / 2 = 0.5

-2 
-4



(1 + 1 ) / 2 = 1.0

-4 
–2



(1 +1 ) / 2 = 1.0




X1
X2



C1
2
2



C2
-3
-3

WSS(mean) = 3

TSS = (2 – (-0.5))**2 + .... + (3- (-0.5))**2 = 56

TSS(mean) = 28

explained variance = 1 – WSS/TSS = 1 – WSS(mean)/TSS(mean) = 1 – 3 /28 = 0.893.

CLUSTAN-Results

Cluster
Size
Distance
  ESS

  1
 2
 6,250
 5,000

  2
 2
 6,250
 8,243

Model
 4
0,000
 2,000

k-Means Case Results for Euclidean Sum of Squares

Case
Cluster
Nearest


1
1
1,000

2
1
1,000

3
2
2,000

4
2
2,000

k-Means Case Results for Euclidean Distance

Cluster
Size
Distance
  ESS

  1
 2
 6,250
 6,000

  2
 2
 6,250
 9,657

Outliers
 0

Model
 4
0,000
 2,414

Case
Cluster
Nearest


1
1
0,500

2
1
0,500

3
2
0,707

4
2
0,707

Homogeneity index in ALMO

k-Means Case Results for Euclidean Distance

fprintf(dateikanal,"\n\nStatistiken der Cluster:\n\n");

fprintf(dateikanal,"\n%s\n%s\n%s\n",

"Cluster   n=     Streuung   Homogenitaet   ",

"                innerhalb      innerhalb   ",

"-------------------------------------------");

tt=0e0;

for (i=1;i<=ian;i++) tt+=cmean[i][nvar+2];

for (i=1;i<=ian;i++) begin

   iout(dateikanal,i,7,3,1);    /* Cluster.i*/

   iout(dateikanal,(int16)cmean[i][0],8,2,0); /* Fallzahl */

   ssi=0e0;

   if (cmean[i][nvar+2] > ex_eps) ssi=cmean[i][nvar+1]/cmean[i][nvar+2];

   fout(dateikanal,ssi,10,3,0);       /* Str.innerh */

   if (cmean[i][nvar+2] > ex_eps && sst > ex_eps)   /* Homo.index */

      index=1.0-ssi/sst;

   else index=h_kw;

   fout(dateikanal,index,10,3,4);

   fprintf(dateikanal,"\n");

endfor
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