Q1, Q2: (omitted)

Q3: Use Instance Based learning scheme IBk for k=1 and k=3 (both

with no distance weighting and with weight =1/distance). Report on

the confusion matrix obtained in each case and explain the role of k
and the difference between no distance weighting and weight

=1/distance.
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open the test dataset
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KNN: the number of nearest neighbors

distanceWeighting: Some attribute will be more important than others. and it is usually reflected
in the distance metric by some kind of attribute weighting.



K =1, no distance weighting

Schenme: weka.clazsifiers.1azy.IBk -K 1 -W 0 -4 "weka.core.neighboutsearch. LihearllZearch -4 \"weka.core.EuclideanDiztance -R first-lasch"™
Relation: iris-weka.filters.unsupervized. attribute.Remove-R2, d-yeka. filters.unsupervizsed. instance. FemowePercentage-P350.0
Instances: 105
Attributes: 3
sepallength
petallength
class
Test mode: user supplied test set: size unknown (reading incrementallsy)

=== [lazsifier model (full traihing set] ===

IEl instahce-based classifier

using 1 nearest neighbour(s) for classification

Time taken to build model: 0 seconds

=== Ewvaluation on test set ===

=== Jummary ===

Correctly Classified Instances 42 93.3333 %
Incorrectly Claszsified Instances 3 B.BBE7 %
Kappa =ztatistic 0.8916

Hean absolute error 0.0333

Foot mean squared error 0.1061

Relatiwve absolute error g.0425 %

Root relative scuared error 22.1291 %

Total Mumher of Instances 45

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Fecall F-Measure ROC Area Class

1 0 1 1 1 1 Iris-setosa

1 0.056 0.7g9 1 .57 1 Itris-werzicolor

0.58 ] 1 0.85 0.9356 1 Iris-wirginica
Weighted Avg. 0.933 0.019 0.949 0.933 0.936 1

a b c =-- claszified as=
1o 0 0] a= TIris-setosa
010 0] b= Iris-wersicolor
0 3 22 | c = Iris-wirginica




K =1, weight = 1/distance

Gcheme: weka.classifiers. Iazw.JBE -EE 1 -W O -T -& Tweka.core.neighboursearch.LinearlllGearch -4 \Mweka.core.Euclideanlistance -F first-Iasf
Relation: iris-weka.filters.unsuperviszsed.attribute.Remove-RZ, d-weka. filters. unsupervised. instance. Fenowelercentage-P30.0
Instances: 105
Artriburtes: 3
sepallength
petallength
class
Test mode: user supplied test set: size unknown (reading incrementallsy)

=== [lazsifier model (full traihihg set)] ===

IEl instance-based classifier
using 1 inverse-distance-weighted nearest heighbour(s) for classification

Time taken to build model: 0 seconds

=== SUNNMArY ===

Correctly Classified Instances 42 93.3333 %
Incorrectly Classified Instances 3 66667 %
KEappa statistic 0.591¢6

Mean abscolute error 0.0223

FRoot mearn sdquared error 0.1054

Belatiwve absolute error 5.3936 %

FEoot relative scquared error 2l.9824 %

Total Number of Instances 45

=== Detailed Accuracy By Class ===

TP ERate FP Rate Precision Recall F-Measure ROC Area Class

1 o 1 1 1 1 Iris-setosa

1 0.056 0.7e3 1 .87 1 Iris-versicolor

0.38s8 ] 1 0.38s8 0.936 1 Iris-virginica
Weighted Awg. 0.933 0.019 0.949 0.933 0.936 1

a b ¢ <-- clazssified asz
10 0 0| a = Iris-setosa
010 0] b = Iris-wersicolor
0 53 22 | ¢ = Tris-wirginica




K = 3, no distance weighting

Scheme: weka.classifiers.lazy.IBk -K 3 -W 0 -4 "weka.core.neighboursearch. LinearMNZearch -4 %“weka.core.EuclideanDistance -R first-lasth™
Felation: iris-weka.filters.unsupervised. attribute. Renowe-R2, d-weka. filters. unsupervised. instance. BenovePercentage-P30.0
Instances: 105
Attributes: 3
sepallength
petallength
class
Test mode: uzer supplied test set: zize unknown (reading incrementally)

=== Clazsifier model [(full training set) ===

IB]l instance-based classifier

usihg 3 nearest neighbour(s) for classification

Time taken to build model: 0 seconds

=== Ewaluation on test set ===

=== Jummary ===

Correctly Classified Instances 43 95,5558 %
Incorrectly Classified Instances 2 4, 4444 %
Kappa statistic 0.92a68

Mean abhsolute error 0.0534

Foot mear sdquared error 0.1479

Felatiwe absolute errar 12,9213 %

Foot relative sgquared error 30,8357 %

Total Mumber of Instances 45

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure ROC Area Class

1 0 1 1 1 1 Iris-setosza

1 o.057 0.533 1 0.509 1 Iris-wersicolot

0,92 u] 1 0.92 0,955 1 Iriz-witginica
Weighted Awg. 0,956 0.013 0.963 0.956 0,957 1

a h ¢ <-- classified as
10 0 0| a = Iris-setosa
010 0] b = Iris-versicolor

0 223 | ¢ = TIrig—wirginica




K = 3, weight = 1/distance

Scheme: weka.classifiers.lary.IBk -K 3 -W 0 -I -& "weka.core.neighboursearch. LinearllM3earch -4 \"weka.core.FuclideanDistance -FE first-lasf
[Felation: iris-weka.filters.unsupervised. attribute.Renowe-R2, d-weka. filters.unsupervised. instance . RenovePercentage-P30.0
Instances: 105
lattributes: 3
sepallength
petallength
class
Test mode: user supplied test set: sizZe unknown (reading incrementally)

=== Claszzsifier model ([(full training set) ===

IEl instance-hased classifier

using 3 inwerse-distance-welighted nearest neighbour(s) for classification

Time taken to build wodel: 0 seconds

=== Evaluation on test set ===

=== SJummary ===

Correctly Classified Instances 45 laa %
Incorrectly Classified Instances 1] 1] %
[FKappa statistic 1

Mean absolute error 0.0ze2

[Foot meah sSquared errcor 0.1032

[Felatiwe absolute error 6.3465 %

[Foot relative scquared error 21,5226 %

Total MNumber of Instances 45

=== Detailed Accuracy By Class ===

TP Rate FI Rate Precision Recall F-Measure ROC Area Class

1 1] 1 1 L 1 Iris-setosa

1 0 1 1 1 1 Iris-wersicolor

1 0 1 1 1 1 Tris-wirginica
Weighted Awng. 1 0 1 1 1 1

a b ¢ <—- classified a=
1l 0 0| a = Iris-setosa
0l0 0| b = Irigz-wersicolor

0 025 ] ¢ = Iris-wirginica




K =1, no distance weighting

Given a new instance in the test dataset, the new instance is compared with those
Instances in the training set using the distance metric and only the nearest one is
used to assign the class to the new one.
1. Less Information (only one instance)
2. No information on the importance of the neighbors (no weighting on the
attribute)

K =1, weight = 1/distance

So, as the distance is getting larger, the weighting makes the attribute take
smaller effect on the classification.

1. Less Information (only one instance)

2. Information on the importance of the neighbors (weighting= 1/distance)
No improvement on this case.




K = 3, no distance weighting

Given a new instance in the test dataset, the new instance is compared with those
instances in the training set using the distance metric and only three nearest
Instances are used to assign the class to the new one.
1. More Information (three instances)
2. No information on the importance of the neighbors (no weighting on the
attribute)
Improvement on this case

K =3, weight = 1/distance

1. More Information (three instance)

2. Information on the importance of the neighbors (weighting= 1/distance)
So, as the distance is getting larger, the weighting makes the attribute take
smaller effect on the classification.
Perfect classification on this case.




