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Below there are pseudocodes of the algorithm proposed in the article.

Require: a survey Θi = (xv
i )Vv=1, i ∈ {1, 2, . . . , D}

1: for v = 1 to 2V do
2: if v ≤ V then
3: Θ′(1, v)← xv

1

4: else
5: Θ′(1, v)← 0
6: end if
7: end for
8: for i ∈ {2, 3, . . . , D} do
9: for v ∈ {1, 2, . . . , 2V } do

10: if v ≤ V then
11: Θ′(i, v)← xv

i

12: else
13: Θ′(1, v)← xv

i − xv
i−1

14: end if
15: end for
16: end for
17: return Θ′

Algorithm 1: Transformation, step 1 in training and prediction phases.

Require: symbol table Π′′(i), i ∈ {1, 2, . . . , D}
1: for l = 1 to k1 do
2: B(l)← 0
3: end for
4: for i = 1 to D do
5: B(Π′′(i))← B(Π′′(i)) + 1
6: end for
7: return B

Algorithm 2: Frequency table calculation, step 5 in training and step 3 in prediction.
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Require: training data Θj,i = (xv
j,i)

V
v=1, cj , j ∈ TR, i ∈ {1, 2, . . . , D}; clustering parameters k1, dclust ; kNN

parameters k2, dkNN

1: {Step 1.}
2: for j ∈ TR do
3: Θ′(J, :, :)← transform(Θj,:)
4: end for
5: {Step 2.}
6: for j ∈ TR do
7: for i = 1 to D do
8: for v = 1 to 2V do
9: Θ′′(D(j − 1) + i, v)← Θ′(j, i, v)

10: end for
11: end for
12: end for
13: {Step 3.}
14: Ω← k means(Θ′′, k1, dclust)
15: {Step 4.}
16: for j ∈ TR do
17: for i = 1 to D do
18: Π′′(i, j)← 1
19: mindist ← dclust(Ω(1),Θ′(j, i, :))
20: for c ∈ {2, 3, . . . , k1} do
21: curdist ← dclust(Ω(c),Θ′(j, i, :))
22: if curdist < mindist then
23: Π′′(i, j)← c
24: mindist ← curdist
25: end if
26: end for
27: end for
28: end for
29: {Step 5.}
30: for j ∈ TR do
31: B(j, :)← freq table(Π′′(:, j))
32: end for
33: {Step 6.}
34: for l = 1 to k1 do
35: for c = 1 to C do
36: Γ(c, l)← 0
37: N ← 0
38: for j ∈ TR do
39: if cj = c then
40: N ← N + 1
41: Γ(c, l)← Γ(c, l) + B(j, l)
42: end if
43: end for
44: Γ(c, l)← Γ(c, l)/N
45: end for
46: end for
47: {kNN training with features Θ′, classes Ω, k parameter equal to k2 and distance function dkNN .}
48: knn model ← knn training(Θ′, Ω, k2, dkNN )
49: return Γ, knn model

Algorithm 3: Training algorithm.
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Require: new survey Θi = (xv
i )Vv=1, i ∈ {1, 2, . . . , D}; centroids Γ(c, l), c ∈ {1, 2, . . . , C}, l ∈ {1, 2, . . . , k1};

clustering parameter k1; kNN model; distance function dVSM

1: {Step 1.}
2: Θ′ ← transform(Θi)
3: {Step 2.}
4: for i = 1 to D do
5: Π′′new (i)← knn predict(knn model, Θ′i)
6: end for
7: {Step 3.}
8: Bnew ← freq table(Π′′new )
9: {Step 4.}

10: cnew ← 1
11: mindist ← dVSM (Γ(1, :), Bnew )
12: for c ∈ {2, 3, . . . , C} do
13: curdist ← dVSM (Γ(c, :), Bnew )
14: if curdist < mindist then
15: cnew ← c
16: mindist ← curdist
17: end if
18: end for
19: return cnew

Algorithm 4: Prediction algorithm.
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